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ATLANTIC  COAST  AND  GULF  OP  MEXICO. 

In  the  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers— 
• 

St.  Croix  River,  Me.,  20;  Lnbcc  Channol,  Me.,  Moosabec  Bar,  Me.,  21;  NarragaagruB 
River,  Me.,  22;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor, 
Me.,  23;  Bagaduce  River,  Me.,  Penobscot  River,  Me.,  24;  Belfast  Harbor  Me.,  Cam- 
den Harbor,  Me.,  26;  Rockland  Harbor,  Me..  27;  Kennebec  River,  Me.,  28;  Harra- 
seoket  River,  Me.,29;  Portland  Harbor,  Me.,  30 ;  cliannel  in  Back  Cove,  Portland, 
Me.,  31 ;  Saco  River,  Me.,  32;  York  Harbor,  Me.,  33;  Bellamy  River,  N.  H.,  Cocheco 
River,  N.  H.,  34 ;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  35. 

In  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  K^^ginkers — 

Newburyport  Harbor,  Mass.,  36;  Merrimac  River,  Mass.,  Powow  River,  Mass.,  37; 
Ips Willi  River,  Mass.,  38;  Essex  River,  Mass.,  harbor  of  refage,  Sandy  Bay,  Cape 
Ann,  Mass.,  39;  Gloucester  Harbor,  Mass.,  40;  Manchester  Harbor,  Mass.,  Salem 
Harbor,  Mass,  41;  Lynn  Harbor,  Mass.,  42;  Winthrop  Harbor,  Mass.,  Mystic  and 
Maiden  rivers,  Mass.,  43;  Boston  Harbor,  Mass.,  44;  Weymouth  River,  Mass.,  45; 
Hingham  Harbor,  Mass.,  Scituate  Harbor,  Mass.,  46:  Plymouth  Harbor,  Mass., 
Kingston  Harbor,  Mass.,  47;  Wellfleet  Harbor,  Mass.,  Provincetown  Harbor,  Mnss.. 
48;  Chatham  Harbor,  Mass.,  removing  sunken  vessels  or  craft  obstructing  or 
endangcriug  navigation,  49. 

In  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engineers— 

Harbor  of  refuge  at  Hyannis,  Mass.,  harbor  of  refuge  at  Nantucket,  Mass.,  50;  Mar- 
thas Vineyard  inner  harbor  at  Edgartown,  Mass.,  51 ;  harbor  at  Vineyard  Haven, 
Mass.,  Wareham  Harbor,  Mass.,  52;  New  Bedford  Harbor,  Mass.,  53;  Canapitsit 
Channel,  Mass.,  Taunton  River,  Mass., 54;  Pawtucket  River,  R.  I.,  55:  Providence 
River  and  Narragausett  Bay,  R.  I.,  56;  removal  of  Green  Jacket  Shoal,  Providence 
River,  R.  L,  Newport  Harbor,  R.  I.,  57;  harbor  of  refuge  at  Point  Judith,  R.  I., 
58;  harbor  of  refuge  at  Block  Island,  R.  I.,  59;  Pawcatuck  River,  R.  I.  and  Conu., 
60;  harbor  of  refuge  at  Stonin^ton,  Conn.,  61;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  62. 

In  the  charge  of  Lieut.  Col.  Hexry  M.  Robert,  Corps  of  Engineers — 

Mystic  River,  Conn.,  Thames  River,  Conn.,  64 ;•  Connecticut  River,  Mass.  and  Conn., 
65;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  67:  Clinton  Harbor,  Conn., 
New  Haven  Harbor,  Conn.,  68;  breakwaters  at  New  Haven,  Conn.,  69;  Milford 
Harbor,  Conn.,  70;  Housatonic  River,  Conn.,  Bridgeport  Harbor,  Conn.,  71;  Black 
Rock  Harbor,  Conn.,  72;  Saugatuck  River,  Conn.,  Wilsons  Point  Harbor,  Conn., 
73;  Five  Mile  River  Harbor,  Conn..  74;  Stamford  Harbor,  Conn.,  harbor  at  Cos 
Cob  and  Mianns  River,  Conn.,  75;  Port  Chester  Harbor,  N.  Y.,  76;  Larchmont  Har- 
bor, N.  Y.,  East  Chester  Creek,  N.  Y.,  77;  Greenport  Harbor,  N.  Y.,  Port  Jefferson 
Harbor,  N.  Y.,  78;  Huntington  Harbor,  N.  Y.,  Glen  Cove  Harbor,  N.  Y.,  79;  Flush- 
ing Bay,  N.Y.,80;  Patchogue  River,  N.  Y.,  Browns  Creek,  Say vi lie,  N.  Y.,  81; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  82. 

In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers — 

Hudson  River,  N.  Y.,  83;  harbor  at  Saugerties,  N.  Y.,  harbor  at  Rondout,  N.  Y.,  84; 
Wappinger  Creek,  N.  Y.,  85;  Harlem  River,  N.  Y.,  86;  East  River  and  Hell  Gate, 
N.  Y.,  87;  Newtown  Creek,  N.  Y.,  89;  Buttermilk  Channel,  New  York  Harbor,  90; 
Gowanus  Bay,  N.  Y.,  Red  Hook,  Gowanus  Creek,  and  Bay  Ridge  channels,  91 ;  New 
York  Harbor,  N.  Y.,  92;  Jamaica  Bay,  N.  Y.,  93 j  Raritan  Bay,  N.  J.,  94;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  95. 

In  the  charge  of  Capt.  Tmosias  L.  Casey,  Corps  of  Engineers— 

Sumpawanus  Inlet,  N.  Y.,  95;  Canarsie  Bay,  N.  Y.,  Sheepshead  Bay,  N.  Y.,  96 ;  Arthur 
Kill,  N.  Y.  and  N.  J.,  97;  channel  between  Staten  Island  and  New  Jersey,  98;  Pas- 
saic River,  N.  J.,  99;  Elizabeth  River,  N.  J.,  100;  Rahway  River,  N.  J.,  101 ;  Rari- 
tan River,  N.  J.,  102;  South  River,  N.  J.,  103;  Keyport  Harbor,  N.  J.,  Mattawan 
Creek,  N.  J.,  104;  Shoal  Harbor  and  Comptou  Creek,  N.  J.,  105;  Shrewsbury 
River,  N.  J.,  106;  Manasquan  (Squan)  River,  N.  J.,  107;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navig«ation,  108. 
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Ik  the  charge  of  Maj.  C.  W.  Raymoxd,  Coups  of  Engineers — 

Delaware  River,  N.  J.  and  Pa.,  108;  harbor  between  Fhiladelphia,  Pa.,  and  Camden, 
N.  J.,  110;  Schuylkill  River,  Pa.,  Ill;  ico  harbor  at  Marcus  Hook,  Pa.,  Ico  harbor 
at  hc'id  of  Delaware  Bay,  Del.,  112;  construction  of  iron  pier  in  Del.awar<)  Bay, 
near  Lewes,  Del.,  113;  Delaware  Breakwater,  Del.,  114;  Rancocas  River,  N.  .1., 
115;  Alloway  Creek,  N.  J.,  Salem  River,  N.  J.,  116;  Goshen  Creek,  N.  J.,  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigatiou,  117. 

In  the  charge  op  William  F.  Smitii,  United  States  Agent,  Ma.iou  of  Engi- 
neers, U.  S.  Army,  retired — 

Wilmington  Harbor,  Del.,  118;  ice  harbor  at  New  Castle,  Del.,  Appoqninimiuk 
River,  Del.,  119;  Smyrna  River,  Del.,  120;  Murderkill  River,  Del.,  121;  MispiUion 
River,  Del.,  122;  Broadkiln  River,  Del.,  inland  waterway  from  Chincoteague  Bay, 
Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  123;  Susquehanna  River  above  and 
below  Havre  de  Grace,  Md.,  Elk  River,  Md.,  124;  Falrleo  Creek,  Md.,  Chester 
ftiver,  Md.,  from  Crumpton  to  Jones  Landins,  125;  Choptank  River,  Md.,  La 
Trappo  River,  Md.,  126;  Warwick  River,  Md.,  127;  Cambridge  Harbor,  Md., 
Broad  Creek  River,  Del.,  128;  Wicomico  River,  Md.,  129;  Manokin  River,  Md., 
Onancock  Harbor,  Ya.,  130;  harbor  and  approaches  at  Capo  Charles  City,  Va., 
131 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  132. 

In  the  charge  of  Col.  William  P.  Craig  rill,  Corps  of  Engineers— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  132;  channel  to  Curtis  Bay  in 
Patapsco  River,  Baltimore  Harbor,  Md.,  James  River,  Va.,  133. 

In  the  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers — 

Potomac  River  at  Washington,  D.  C.,135;  Anacostia  River,  D.  C,  Occoquan  Creek, 
Va.,  138;  Aqui<a  Creek,  Va  ,  139;  Nomini  Creek,  Va.,  140:  Lower  Machodoc  Creek, 
Va.,  Patuxeut  River,  Md.,  141;  Rappahannock  River,  Va.,  142;  Urbana  Creek, 
Va.,  York  River,  Va.,  143;  Mattaponi  River,  Va.,  144;  Pamunkcy  River,  Va., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  145. 

In  the  charge  of  Capt.  P-dward  Burr,  Corps  of  En'ginkkrs— 

Harbor  of  Norfolk  and  its  approaches,  Va.,  146;  approach  to  Norfolk  Harbor  and 
the  United  States  (Norfolk)  navy -yard,  between  Lambert  Point  and  Fort  Norfolk, 
147;  Nansemond  River,  Va.,  148;  Chickahominy  River,  Va.,  Appomattox  River, 
Va.,  149;  inland  water  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through 
Currituck  Sound,  151;  North  Landing  River,  Va.,  and  N.  C,  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  152. 

In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Engineers — 

Roanoko  River,  N.  C,  153;  Pasquotank  River,  N.  C,  154;  Mackeys  Creek,  N.  C, 
Ocracoke  Inlet,  N.  C.,  155;  Fishing  Creek,  N.  C,  Pamlico  and  Tar  rivers,  N.  C, 
156;  Conteutnia  Creek,  N.  C,  157;  Trent  River,  N.  C,  158:  Neuse  River,  N.C., 
inland  waterway  between  Newbem  and  Beaufort,  N.  C,  159;  narbor  at  Beaufort,  N. 
C,  160;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  inland 
waterway  between  New  River  and  Swansboro,  N.  C,  161;  New  River,  N.  C,  162; 
North  East  (Cape  Fear)  River,  N.C.,  Black  River,  N.C.,  163;  Cape  Fear  River 
above  Wilmincton,  N.  C,  Cape  Fear  River  at  and  below  Wilmington,  N.  C,  164; 
Lockwoods  Folly  River,  N.  C,  Georgetown  Harbor,  S.  C,  166;  Wiuyaw  Bay,  S.  C, 
167 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  168. 

In  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps  of  Engineers— 

Waccamaw  River,  N.  C.  and  S.  C,  168;  Lumber  River,  N.  C.  and  S.  C,  Little  Pedee 
River,  S.  C,  169;  Great  Pedee  River,  S.  C,  Clark  River,  S.  C,  Mingo  Creek,  S.  C, 
Santee  River.  S.  C,  170;  Watereo  River,  S.  C,  Congaree  River,  S.  C.,  171;  Charles- 
ton Harbor,  S.  C,  Ashley  River,  S.  C,  172 ;  Wappoo  Cut,  S.  C,  Edisto  River,  S.  C, 
Salkahatchie  River,  S.  C.,  173;  Beaufort  River,  S.  C,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  174 
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In  the  charge  of  Capt.  O.  M.  Carter,  Corps  of  Engineers— 

Savannah  Harbor,  6a.,  174;  Savannah  River,  Ga.,  176;  Savannah  River  above 
Augusta,  Ga.,  Darien  Harbor,  Ga.,  177;  Altainaha  River,  Ga.,178;  Oconee  River, 
Ga.,  Ocmnlgeo  River,  Ga.,  179;  Brunswick  Harbor,  Ga.,  Brunswick  Outer  Bar, 
Ga.,  180;  Jekyl  Creek,  Ga.,  Cumberland  Sound,  Ga.,  181;  inside  water  route 
between  Savannah,  Ga.,  and  Fernandina,  Fla.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  182. 

In  the  chargk  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers— 

St.  Johns  River,  Fla.,  182;  Upper  St.  Johns  River,  Fla.,  185;  Volusia  Bar,  Fla.,  186; 
Ocklawaha  River,  Fla.,  St.  Augustine  Harbor,  Fla.,  187;  Indian  River,  Fla.,  188; 
northwest  entrance,  Key  West  Harbor,  Fla.,  189;  Caloosahatchee  River,  Fla.,  190; 
Charlotte  Harbor  and  Pease  Creek.  Fla.,  Sarasota  Bay,  Fla.,  191;  Manatee  River, 
Fla.,  192;  Tampa  Bay,  Fla.,  Withlacoochee  River,  Fla.,  198;  harbor  at  Cedar 
Keys,  Fla.,  194;  Suwanee  River,  Fla.,  195. 

In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers — 

Apalachicola  Bay,  Fla.,  196;  Apalaohicola  River,  the  Cut-off,  and  Lower  Chipola 
River,  Fla.,  197;  Flint  River,  Ga.,  198;  Chattahoochee  River.  Ga.  and  Ala.,  200; 
Choctawhatchee  River,  Fla.  and  Ala.,  202;  harbor  at  Pensacola,  Fla.,  203;  Escam- 
bia  and  Conecuh  rivers,  Fla.  and  Ala.,  204;  Alabama  River,  Ala.,  205;  Coosa  River, 
Ga.  and  Ala.,  206;  operating  and  care  of  canals  and  other  works  of  navigation  on 
Coosa  River,  Ga.  and  Ala.,  208;  Cahaba  River,  Ala.,  209. 

In  the  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers — 

Mobile  Harbor,  Ala.,  210;  Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels 
('reek,  211;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  212;  Noxubee  River, 
Miss.,  214;  Pascagoula  River,  Miss.,  Chickasahay  River,  Miss.,  215;  Ijeaf  River, 
Miss.,  harbor  at  Biloxi,  Miss.,  216:  Pearl  River  below  Jackson,  Miss.,  P<*arl  River 
between  Carthage  and  Jackson,  Miss.,  217;  Pearl  River  between  Edinbnrg  and 
Carthage,  Miss.,  BogueChitto,  La.,2lB;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  219. 

In  the  charge  of  Maj.  James. B.  Quinn,  Corps  of  Engineers — 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  219;  Che- 
functe  River  and  Bogue  Falia,  La.,  220;  Tickfaw  River  and  its  tributaries,  La., 
221;  Amite  River  and  Bayou  Manchac,  La.,  222;  Bayou  Lafourche,  La.,  Bayou  Ter- 
rebonne, La.,  223;  Bayou  Plaquemine,  Grand  River,  and  Pigeon  bayous,  La.,  224; 
Bayou  Courtablean,  La.,  225;  Bayou  Teche,  La.,  226;  channel,  bay,  and  passes  of 
Bayou  Vermillion,  La.,  Mermentau  River  and  tributaries,  La.,  227;  mouth  and 
passes  of  Calcasieu  River,  La.,  228;  harbor  at  Sabine  Pass,  Tex.,  230;  Sabine  River, 
Tex.,  231;  Neches  River,  Tex.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  232. 

In  the  charge  of  Capt.  John  Millis,  Corps  of  Engineers— 

Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving.  232. 

In  the  charge  of  Ma-j.  A.  M.  Miller,  Corps  op  Engineers— 

Entrance  to  Galveston  Harbor,  Tex.,  233;  ship  channel  in  Galveston  Bay,  Tex.,  234; 
channel  in  West  Galveston  Bay,  Tex.,  Trinity  River,  Tex.,  235 ;  Cedar  Bayou,  Tex., 
236;  Buffalo  Bayou,  Tex.,  harbor  at  Brazos  Santiago,  Tex.,  237. 

WESTERN  RIVERS. 

In  the  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engineers- 

Red  River,  La.  and  Ark.,  238;  Red  River  above  Fulton,  Ark.,  240;  Ouachita  and 
Black  rivers,  Ark.  and  La.,  241;  bayous  D'Arbonne-  and  Corney,  La.,  Bayou  Bar- 
tholomew, La.  and  Ark.,  242;  Ba»uf  River,  La.,  243;  Tensas  River  and  Bayou 
Mavon,  La.,  Big  Black  River,  Miss.,  244;  Yazoo  River,  Miss.,  245;  mouth  of  Yazoo 
River,  Miss.,  246;  Tchula  Lake,  Miss.,  Tallahatchee  River,  Miss.,  247;  Steele  and 
Washington  bayous,  Miss.,  Big  SunHower  River,  Miss.,  248;  Big  Hatchee  River, 
Tcnn.,  249;  Forked  Deer  River,  Tenu.,  water  gauges  on  Mississippi  River  and  its 
principal  tributaries,  250. 
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In  tbk  chargk  of  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers— 

Removing  obstmctions  in  Arkansas  River,  251 ;  improving  Arkansas  River,  Ark.; 
Fourche  Le  Fevre,  Ark.,  252;  Petit  Jean  River,  Ark.,  White  River,  Ark.,  253 
Cache  River,  Ark.,  Black  River,  Ark.  and  Mo.,  Current  River,  Ark.  and  Mo.,  254 
St.  Francis  River,  Ark.,  St.  Francis  River,  Mo.,  255. 

In  thk  charge  of  Maj.  Charles  J.  Allen,  Coi^ps  of  Engineers — 

Removing  snags  and  wrecks  from  Mississippi  River,  improving  Mississippi  River 
between  Ohio  and  Missouri  rivers,  256;  harbor  at  St.  Louis,  Mo.,  258;  Gasconade 
River,  Mo.,  259;  Osage  River,  Mo.,  Kaskaskia  River,  111.,  260. 

In  the  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  261;  improving 
Mississippi  Kiver  between  Missouri  River  and  Minneapolis,  262  ^  Des  Moines 
Rapids,  Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and 
Dry  Dock,  operating  and  care  of  Galena  River  improvement,  111.,  263. 

In  the  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engineers— 

Mississippi  River  ahove  Falls  of  St.  Anthony,  Minn.,  reservoirs  at  headwaters  of 
M-ississippi  Riv^er,  264;  Chippewa  Kiver,  including  Yellow  Banks,  Wis.,  St.  Croix 
River,  Wis.  and  Minn.,  266;  Minnesota  River,  Minn.,  267;  Red  River  of  the  North, 
Minn,  and  N.  Dak.,  268;  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  269. 

In  the  charge  of  Capt.  Harry  F.  Hodges,  Corps  of  Engineers— 

MisBonri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City,  Iowa,  270;  remova 
of  snags  and  other  obstructions  in  Missouri  River  above  Sioux  City,  Iowa,  271; 
examination  of  Missouri  River  between  Three  Forks  and  Canyon  Ferry,  Mont., 
Yellowstone  River,  Mont,  and  N.  Dak.,  272. 

In  the  charge  of  Capt.  John  Biddle,  Corps  of  Engineers- 

Obion  River,  Tenn.,  Tennessee  River  above  Chattanooga,  Tenn.,  273:  Tennessee 
River  below  Bee  Tree  Shoals,  Ala.,  274;  Hiwasaee  Kiver,  Tenn.,  275;  French 
Broad  River,  Tenn.,  276;  Little  Pigeon  River,  Tenn.,  Clinch  River,  Tenn.,  277; 
Cumberland  River.,  Tenn.  and  Ky.,  278;  Caney  Fork  River,  Tenn.,  282. 

In  the  charge  of  Capt.  George  W.  Goethals,  Corps  of  Engineers— 

Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee  Tree  Shoals,  Ala., 
282;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  284. 

In  the  charge  of  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers — 

Ohio  River,  285:  operating  snag  boat  on  Ohio  River,  operatiu^  and  care  of  Davis 
Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  movable  dam  in  Ohio  River  below 
mouth  of  Beaver  River,  Pa.,  movable  Dam  No.  2,  Ohio  River,  287;  ice  harbor  at 
mouth  of  Muskingum  River,  Ohio,  Muskingum  River,  Ohio,  288;  operating  and 
care  of  locks  and  dams  on  Muskingum  River,  Ohio,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  examinations,  289. 

Is  the  charge  of  Capt.  R.  L.  Hoxie,  Cori^s  of  Engineers— 

Monongahela  River,  W.  Va.  and  Pa.,  290;  operating  and  care  of  Locks  and  Dams 
K08.8  and  9,  Monongahela  River,  purchase  of  Lock  aud  Dam  No.  7,  Mouongahela 
River,  purchase  of  Lock  aud  Dam  No.  6,  Monongahela  River,  Cheat  River.  W.  Va., 
291;  AUeghenv  River,  Pa.,  dam  at  Herr  Island,  Allegheny  River,  near  Pittsburg, 
Pa.,  292. 


In  the  charge  of  Capt.  James  G.  Warren,  Corps  of  Engineers— 

Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  293 ;  Indiana  Chute,  Falls  of  the  Ohio 
River,  operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  295;  Wabash 
River,  Ind.  and  111.,  296;  White  River,  Ind.,  297. 
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In  the  charge  of  Col.  William  P.  Craig  hill,  Corps  op  Kngixekrs — 

Great  Kanawha  River,  W.  Ya.,  297;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  Elk  River,  W.  Va.,  299;  Gauley  River,  W.  Va.,  300;  New 
RiviT,  Va.  and  W.  Va.,  301. 

In  thk  charge  of  Maj.  I).,\V.  Lockwood,  Corps  of  Engineers — 

Tradewater  River,  Ky.,  301;  Lock  No.  2,  Green  River,  at  Rumaey,  Ky.,  Green  River 
above  mouth  of  Big  Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on 
Greuu  and  Barren  rivers,  Ky.,  302;  Rou^h  River,  Ky.,  Kentucky  River,  Ky.,303; 
operating  and  care  of  locks  and  damson  Kentucky  River,  Ky,,  Licking  River,  Ky., 
between  Farmers  and  AV est  Liberty,  304;  Big  Sandy  River,  W.  Va.  and  Ky., 
Lovisa  Fork  of  Big  Sandy  River,  Ky.,  305;  Tug  Fork' of  Big  Sandy  River,  W.Va. 
and  Ky.,Gnyandotte  River,  W.  Va.,  306;  Little  Kanawha  River,  W.  Va.,  operating 
and  care  of  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  30^. 

LAKE  RIVERS  AND  HARBORS. 

In  thk  charge  of  Ma.i.  Ci.intox  B.  Sears.  Corps  of  Engineers — 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  308;  harbor  at 
Dnlnth,  Minn.,  309;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis..  310;  harbor 
at  Ashland,  Wis.,  harbor  at  Ontonagon,  Mich.,  311 ;  Eagle  Harbor,  Mich.,  waterway 
from  Keweenaw  Bay  to  Lake  Superior,  via  Portage  Lake  and  River,  Mich,  312; 
operating  and  care  of  waterway  from  Keweenaw  Bay  to  Lake  Superior,  via  Portage 
Lake  and  River,  Mich.,  harbor  at  Marquette,  Mich,  313;  harbor  of  refuge  at  Grand 
Marais,  Mich,  314. 

In  the  charge  ok  Maj.  James  F.  Gregory,  Corps  of  Engineers — 

Manistiquo  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  315;  Menominee  Harbor, 
Mich,  and  Wis.,  Menoniinco  River,  Mich,  and  Wis.,  316;  Oconto  Harbor,  Wis.,  317; 
Pensaukee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  318;  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wis.,  319 ;  operating  and  care  of  Sturgeon  Bay  and  Lake  Mich- 
igan Ship  Canal,  Wis.,  320;  harbor  of  refuge  at  eastern  entrance  of  Sturgeon  Bay  and 
Lake  Michigan  Ship  Canal,  Wis.,  Ahnapee  Harbor,  Wis.,  321;  Kewaunee  Harbor, 
Wis.,  322;  Two  Rivers  Harbor,  Wis.,  Manitowoe  Harbor,  Wis.,  323;  Sheboygan 
Harbor,  Wis.,  324;  Port  Washington  Harbor,  Wis.,  harbor  of  refuge  at  Milwaukee 
Bay,  Wis.,  3^;  Milwaukee  Harbor,  Wis.,  Racine  Harbor,  Wis.,  326;  Kenosha  Har- 
bor, Wis.,  327;  Wankegan  Harbor,  111.,  328;  Fox  River,  Wis.,  329;  operating  and 
care  of  locks  and  dams  on  Fox  River,  Wis.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  330. 

In  the  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  111.,  331;  Calumet  Harbor,  111.,  332;  Calumet  River,  111.  and  Ind., 
333;  Illinois  River,  111.,  334;  operating  and  care  of  La  Grange  and  Kampsville 
locks  and  dams,  Illinois  River,  111.,  335;  Ulinois  and  Mississippi  Canal,  111.,  336. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers — 

Michigan  City  Harbor,  Ind.,  337;  St.  Joseph  Harbor,  Mich.,  339;  St.  Joseph  River, 
Mich.,  340;  South  Haven  Harbor,  Mich.,  Saugatuck  Harbor,  Mich.,  341;  Holland 
(Black.Lake)  Harbor,  Mich.,  Grand  Haven  Harbor,  Mich.,  343;  Muskegon  Harbor, 
Mich.,  345;  White  Lake  Harbor,  Mich.,  346;  Pentwater  Harbor,  Mich.,  347;  Lud- 
ington  Harbor,  Mich.,  Manistee  Harbor,  Mich.,  348;  harbor  of  refuge  at  Portage 
Lake,  Mich.,  350;  Frankfort  Harbor,  Mich.,  351;  Charlevoix  Harbor,  Mich..  352; 
Pctoskey  Harbor,  Mich.,  Cheboygan  Harbor,  Mich,  353;  Alpena  Harbor  (Thunder 
Bay  River),  Mich.,  3,54;  Saginaw  River,  Mich.,  355;  harbor  of  refuge  at  Sand 
Beach,  Lake  Huron,  Mich.,  356;  Black  River  at  Port  Huron,  Mich.,  mouth  of  Black 
River,  Mich.,  358;  Clinton  River.  Mich.,  359;  Rouge  River,  Mich.,  360;  turning 
basin  in  Rouge  River,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  361. 
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In  THE  CHARGR   OF  COL.  O.  M.  POK,  CORPS  OK   ENGINEKKS— 

81iip  channel  conueeting  iraters  of  Ihe  Great  Lakes  between  ChicaffO,  Dnlntb,  and 
BiLffalo,  361;  operating  and  care  of  St.  Marys  Falls  Canal,  Micb.,  St.  Marrs  River 
at  the  Falls,  Mich.,  383;  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  '364;  St. 
Clair  Flats  Canal,  Micb.,  365:  oper<itin^  and  care  of  St.  Clair  Flats  Canal,  Mich., 
Gro6sepoint  Channel,  Mich..  366;  l>etroit  River,  Mich.,  367;  investigation  of  raft 
towing  on  the  Great  Lakes  and  their  connecting  waters,  368. 

In  thk  chargk  of  Likut.  Col.  Jarkd  A.  Smith,  Corps  of  EnginkeUvS — 

Monroe  Harbor,  Mich.,  368;  Toledo  Harbor,  Ohio,  369;  Port  Clinton  Harbor,  Ohio, 
370;  Sandusky  Harbor,  Ohio,  371*;  Sandusky  River,  Ohio,  Hnron  Harbor,  Ohio. 
372;  Vermillion  Harbor,  Ohio,  373;  Black  River  Harbor,  Ohio,  374;  Cleveland 
Harbor,  Ohio,  375;  Fairport  Harbor,  Ohio,  Ashtabula  Harbor,  Ohio,  376;  Con- 
neaut  Harbor,  Ohio,  377;  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  378. 

In  the  chaisge  of  Ma.j.  E.  H.  Ruff!ner,  Corps  of  Engineers — 

Eric  Harbor,  Pa.,  378;  Prcsquo  Isle  Peninsula,  Erie  Harbor,  Pa.,  Dunkirk  Harbor, 
N.  Y.,  379;  Buffalo  Harbor,  N.  Y.,  380;  Tonawanda  Harbor  and  Niagara  River,  N.  Y., 
Niagara  River  from  Tonawanda  to  Port  Day  (Niagara  Falls),  N.  Y.,  381 ;  Wilson 
Harbor,  f{.  Y.,  Olcott  Harbor,  N.  Y.,  382;  Oak  Orchard  Harbor,  N.  Y.,  383. 

In  the  charge  op  Capt.  Dan  C.  Kingmax,  Corps  of  Engineers — 

Charlotte  Harbor,  N.  Y.,  383;  Pultneyville  Harbor,  N.  Y.,  384 ;  harbor  at  Great  Sodus 
Bay,  N.  Y.,  385;  harbor  at  Little  Sodus  Bay,  N.  Y.,  Oswego  Harbor,  N.  Y.,  386;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  388. 

N   THE    CHARGE   OK   CaPT.  SmITH   S.  LeaCH,  CORPS   OK    ENGINEERS — 

Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence  River,  N.  Y., 
Ogdensburg  Harbor,  N.  Y.,  389;  breakwater  at  Rouse  Point,  Lake  Champlain,  N.  Y., 
Great  Chazy  River,  N.  Y.,  Plattsburg  Harbor,  N.  Y.,  Burlington  Harbor,  Vt.,  390; 
Otter  Creek,  Vt.,  Ticonderoga  River,  N.  Y.,  391 ;  narrows  of  Lake  Champlain,  N.  Y. 
and  Vt.,  392. 

PACIFIC  COAST. 

In  THE  charge  ok  Coi«  O.  H.  Mekdell,  Corps  ok  Engineebs — 

Oakland  Harbor,  Cal.,  392. 

In  the  charge  ok  Lieut.  Coi,.  W.  H.  H.  Benyaurd,  Corps  ok  Engineers— 

Napa  River,  Cal.,  393;  Redwood  Creek,  Cal.,  San  Luis  Obispo  Harbor,  Cal.,  394; 
Wilmington  Harbor,  Cal.,  3%;  San  Diego  Harbor,  Cal.,  396;  Colorado  and  Gila 
rivera  at  Yuma,  Ariz.,  397. 

In  thk  charge  ok  Ma.j.  W.  H.  Heuer,  Corps  ok  Engineers — 

San  Joaquin  River,  Cal.,  398;  Mokelumne  River,  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  399;  Petaluma  Creek,  Cal.^  400;  Humboldt  Harbor  and  Bay,  Cal.,  401. 

In  thk  charge  ok  Capt.  Thomas  W,  Symoxs,  Corps  ok  Engineers — 

Coqaille  River,  Oreg.,  402;  Coquille  River,  Oreg.,  between  Coquille  City  and  Myrtle 
Point,  entrance  to  Coos  Bay  and  Harbor,  Oreg.,  403;  Umpqua  River,  Oreg.,  404; 
mouth  of  Sinslaw  River,  Oreg.,  Yaquina  Bay,  Oreg.,  4(^;  Tillamook  Bay  and 
Bar,  Oreg.,  406;  entrance  to  Nehalem  Bay,  Oreg.,  Upper  Snake  River,  Idaho, 
between  Huntington  Bridge  and  Seven  Devils  mining  district,  407 ;  Upper  Colum- 
bia and  Snake  rivers,  Oreg.  and  Wash.,  408;  Columbia  River,  between  head  of 
Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  WiUapa  River  and  Harbor, 
Wash.,  409;  Graj-s  Harbor  and  Chehalis  River,  Wash.,  410;  Chehalis  River,  Wash., 
Harbor  at  Olympia,  Wash.,  411;  Swinomish  Slough,  Wash.,  Puget  Sound  and  its 
tributary  waters.  Wash.,  412, 


Digitized  by  VjOOQIC 


VIII  CONTENTS. 

In  the  charge  of  Maj.  James  C.  Post,  Corps  of  Engineers — 

Mouth  of  Columbia  River,  Oreg.  and  Wash.,  413;  Columbia  River,  between  Van- 
couver, Wiwh.,  and  mouth  of  Willamette  River,  414 ;  canal  at  the  Cascades,  Colum- 
bia River,  Oreg.,  415;  Columbia  and  Lower  Willamette  rivers  below  Portland, 
Oreg.,  416;  Wiflamette  River  above  Portland,  Oreg.,  Cowlitz  River,  Wash.,  417: 
Youngs  and  Klaskuine  rivers,  Oreg.,  gauging  waters  of  Columbia  River,  Oreg.  ana 
Wash.,  examination  and  plan  by  Board  of  Engineers  for  overcoming  obstructions 
in  Columbia  River  between  Three  Mile  Rapids  and  Celilo  Falls,  Oreg.  and  Wash., 
418. 

EXAMINATIONS,     SURVEYS,     AND     CONTINGENCIES     OF     RIVERS    AND 

HARBORS 419 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 420 

MISSISSIPPI  RIVER  COMMISSION 420 

MISSOURI  RIVER  COMMISSION..- 421 

CALIFORNIA  DEBRIS  COMMISSION 421 

HARBOR  LINES 422 

Greenport  Harbor,  N.  Y.,  Patchogue  River,  N.  Y.,  Harlem  River,  N.  Y^  422;  West- 
chester Creek,  N.  Y.,  Shrewsbury  River  near  Sea  Bright,  N.  J.,  Delaware  River  at 
Philadelphia,  Pa.,  and  Camdeji,  N.  J.,  Ohio  River  between  Martins  Ferry  and 
Bellaire,  Ohio,  Missouri  River  at  Kansas  City,  Kans.,  and  Kansas  City,  Mo., 
Superior  Bay,  Wis.,  423;  Oconto  Harbor,  Wis.,  St.  Joseph  Harbor,  Mich.,  Niagara 
River  at  Squaw  Island,  N.  Y.,  San  Francisco  Bay  and  Oakland  Harbor,  Cal.,  Napa 
River  at  Napa,  Cal.,  Everett  Harbor,  Wash.,  424. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  Little  Rock  Bridge  and  Terminal  Railway  Company  across  Arkansas 
Kiver  at  Little  Rock,  Ark.,  (2)  bridge  of  St.  Lawrence  Railway  Company  across 
St.  Lawrence  River  at  Morristown,  N.  Y.,  (3)  bridge  of  South  St.  Paul  Belt  UaQ- 
road  Company  across  Mississippi  River  at  South  St.  Paul,  Minn.,  (4)  bridge  of 
Lake  Shore  and  Michigan  Southern  Railroad  Company  across  Calumet  River  at 
South  Chicago,  111.,  (5)  bridge  of  Montgomery  Bridge  Company  across  Alabama 
River  near  Montgomery,  Ala.,  (6)  bridge  of  city  of  Red  Wing,  Minn.,  across  Mis- 
sissippi River,  (7)  bridge  of  East  Liverpool  Bridge  Company  across  Ohio  River  at 
East  Liverpool,  Ohio,  (8)  bridge  of  Yankton  Bridge  Company  across  Missouri 
River  at  Yankton,  S.  Dak.,  425;  (9)  bridge  of  city  of  Pittsburg,  Pa.,  across  Monon- 

fahela  River  at  South  Twenty -second  street,  (10)  bridge  of  Wilmington  and  Wel- 
on  Railroad  Company  across  Contentnia  Creek  near  Grifton,  N.  C,  (11)  bridge 
of  city  of  Taooma,  Wash.,  across  ship  channel  through  that  city,  (12)  bridge  of 
Orange  County,  Tex.,  across  Cow  Bayou  above  its  confluence  with  Sabine  River, 
(13)  bridge  of  Savannah,  Florida  and  Western  Railway  Company  across  Hillsbor- 
ough River  at  Tampa,  Fla.,  (14)  bridges  of  Mobile  and  Dauphin  Island  Rtulroad 
and  Harbor  Company  across  Dog  and  Fowl  rivers,  Ala.,  (15)  bridge  of  Brazoria 
County,  Tex.,  across  San  Bernard  River  at  Churchills  Ferry,  426;  (16)  bridges 
of  city  of  Chicago,  111.,  at  Van  Buren  street,  and  Metropolitan  West  Side  Ele- 
vated Railroad  Company  between  Jackson  and  Van  Buren  streets,  across  South 
Branch  of  Chicago  River,  Chicago,  111.,  (17)  bridj^e  of  Knox  County,  Teun., 
across  Holston  Rivtr  at.Boyds  Ferry  near  KnoxviUe,  (18)  bridge  of  Wiscon- 
sin Central  Railroad  Company  across  Wolf  River  at  Gills  Landing,  Wis., 
(19)  bridge  of  city  of  Kaukauna,  Wis.,  across  Fox  River  and  Canal,  (20)  bridge 
of  city  of  Manistee,  Mich.,  across  Manistee  River  at  Smith  street,  (21)  bridge 
of  city  of  De  Pere,  Wis.,  across  Fox  River  and  Canal,  (22)  bridge  of  town  of 
Hempstead,  Queens  County,  N.  Y.,  across  Nortons  Creek,  427;  (23)  bridge  of 
Brazoria  County,  Tex.,  across  Brazos  River  at  Columbia,  (24)  bridge  of  Creigh- 
ton  Bridge  Company  across  Allegheny  River  at  Creighton,  Pa.,  (25)  bridge  of  city 
of  Houston,  Tex.,  across  Buflfalo  Bayou,  (26)  bridge  of  Sea  Shore  Road  Company 
across  Youngs  Bay,  Oreg.,  (27)  bridge  of  Washington  and  Chesapeake  Beach  Kail- 
way  Company  across  Patuxent  River  at  Mount  Calvert,  Md.,  (28)  bridge  of  Clarke 
County,  Wash.,  across  East  Fork  of  Lewis  River  at  La  Center,  (29)  bridge  of 
Kensington  Rapid  Transit  Bridge  Company  across  Allegheny  River  below  Taren- 
tum.  Pa.,  (30)  bridge  of  Ahnapee  and  Western  Railway  Company  across  Stur- 
geon Bay,  Wis.,  (31)  bridge  of  city  of  Boston,  Mass.,  across  Chelsea  Creek 
at  Chelsea  street,  (32)  bridge  of  Passaic  and  Bergen  counties,  N.  J.,  across. 
Passaic    River   at    Passaic,   (33)    bridge    of    Northwestern    Elevated    Railroad 
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Compaoj  acTofls  Chicago  Biver  east  of  Wells  street,  Chicago,  111.,  428;  (34) 
bridco  of  Silver  Springs,  Ocala  and  Gulf  Railroad  Company  across  Withlfr- 
coochee  River  at  Dunnellon,  Fla.,  (35)  bridge  of  Port  Royal  and  Augusta  Rail- 
way Company  across  Savannah  River  near  Augusta,  Ga.,  (36)  bridge  of  town 
of  Kaukauna,  Wis.,  across  the  lock  of  the  Government  canal  at  Little  Chute, 
(37)  bridge  of  city  of  Philadelphia^  Pa.,  across  Penny  pack  Creek  at  Torresdale 
avenue,  (38)  bridge  of  West  Norfolk  and  Port  Norfolk  Drawbridge  Company  across 
Western  Branch  of  Elizabeth  River  between  West  Norfolk  and  Port  Norfolk,  Va., 
(39)  bridge  of  Kanawha  County,  W.  Va.,  across  Elk  River  at  Clendennin,  (40) 
bridg<^  of  Bristol  County,  Mass.,  across  East  Branch  of  Westport  River  at  West- 
port  Point,  (41)  bridge  of  Dorchester  County,  Md.,  across  Cambridge  Harbor  at 
Cambridge,  (42)  bridge  of  Lake  Street  Elevated  Railroad  Company  across  Chicago 
River  east  of  Wells  street  bridge,  Chicago,  111.,  (43)  bridge  of  Snohomish  County, 
Waab.,  across  Stillaquamish  River,  (44)  bridge  of  Adrien  Gonsoulin  across  Bayou 
Teche  near  Loreauville,  La,,  (45)  bridge  of  Wahkiakum  County,  Wash.,  across 
Skamokawa  Creek,  429;  (46)  bridge  of  New  York  Central  and  Hudson  River  Rail- 
road Company  acrass  Spuyten  Dnyvil  Creek,  N.  Y.,  (47)  bridge  of  Warren  County, 
Miss.,  across  Big  Black  River  at  Hankinsons  Ferry,  (48)  bridge  of  Mobile  and 
Birmingham  Railway  Company  across  Three  Mile  Creek  near  Mobile,  Ala.,  (49) 
bridge  of  Baltimore  and  Ohio  Railroad  Company  across  Calumet  River  at  South 
Chicago,  m.,  (50)  bridge  by  Sussex  County,  Del.,  across  canal  between  Chinco- 
tea^e  and  Delaware  bays  near  Henlopen  City,  430. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  across  Merrfmac  River  between  Haverhill  and  Bradford,  Mass.,  430;  (2) 
bridge  across  Trent  River  at  Newborn,  N.  C,  (3)  bridge  across  cove  at  Sullivans 
Island,  S.  C,  (4)  bridge  across  Potsburg  Creek,  Fla.,  (5)  bridge  across  Ocklo- 
chonee  River  at  Mclntyre,  Fla.,  431. 

OCCUPANCY    OF   AND  INJURY    TO    PUBLIC    WORKS    BY    CORPORATIONS 

AND  INDIVIDUALS 431 

MISCELLANEOUS. 

WASHINGTON  AQUEDUCT. 

In  thb  charge  of  Col.  George  H.  Elliot,  Corps  of  Engineers — 

Wa-nhington  Aqueduct,  432;  increasing  the  water  supply  of  Washington,  D.  C,  434 ; 
erection  of  fish  ways  at  Great  Falls,  435. 

PUBLIC     BUILDINGS    AND    GROUNDS    AND     WASHINGTON    MONUMENT, 
DISTRICT  OF  COLUMBIA. 

In  the  charge  ok  Col.  John  M.  Wilson,  Lieut.  Col.,  Coups  ok  Engi- 
neers    435 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Surveys,  437;  correcting  engraved  plates,  printing  and  issuing  of  charts,  rcsurvoy 
of  St.  Marys  River  from  Whitelish  Bay  to  Detour  light-house,  439;  reoxamiua- 
tion  of  St.  Lawrence  River,  440;  estimates,  water  levels,  441. 

CONSTRUCTION  AND  IMPROVEMENT   OF  ROADS   AND    BRIDGKS  IN  YEL- 
LOWSTONE NATIONAL  PARK. 

In  the  charge  of  Maj.  William  A.  Jones,  Corps  of  Engineers 441 

MILITARY  AND  OTHER  MAPS. 443 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  duty  at  headquarters  of  military  departments,  operations  in  Depart- 
ment of  the  Missouri,  Department  of  the  Columbia,  Department  of  California,  443. 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR   MAPS 443 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 

Officbbs  in  charge  of  divisions,  444. 
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FORTIFICATIONS,  ETC 

APPENDIX  No.  1. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 
ToRPEix)  shod,  New  York  Harbor,  447. 

APPENDIX  No.  2. 
REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Construction  of  gun  and  mortar  batteries,  New  York  Harbor,  mortar  battery  No.  1, 
449;  gun-lift  battery  No.  1,  construction  of  torpedo  Bhed,  New  York  Harbor,  om- 
placemeut  for  10-inch  gun,  456. 

APPENDIX  No.  3. 

REPORT  OF  BOARD  CONCERNING  SALE  OF  LAND  IN  VICINITY  OF   FORT 
MIFFLIN  ON  DELAWARE  RIVER 461 

APPENDIX  No.  4. 

REPORT  OF  C^OL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

CONSTIUXTION  of  gun  and  mortar  batteries,  San  I>aucisco  Harbor,  Cal.,  mortar 
battery  No.  1,  465. 

APPENDIX  No.  5. 
REPORT  OF  LIEUT.  COL.  AV.  R.  KING,  C^ORPS  OF  ENGINEERS. 

Post  of  Willots  Point,  New  York  Harbor,  467;  United  States  Engineer  School,  4G8; 
Battalion  of  Engineers,  469;  Engineer  depot,  474;  experiments,  477;  statement  of 
funds,  478;  new  appropriations,  estimates,  480.  Appendixes:  (A)  programme  of 
study  and  instruction  for  summer  season,  Juno-November,  1893,  481;  (B)  pro- 
gramme of  study  and  instruction  for  winter  season,  December,  1893,  to  May,  1894, 
483;  (C)  ])rogrammc  of  study  and  instruction  for  summer  season,  June-November, 
1894,  485. 

RIVERS  AND    HARBORS,   ET(1. 

APPENDIX  A. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

IMPROVKMENTS.— St.  Croix  Rivcr,  Me.,  489;  Luboc  Channel,  Me.,  491 ;  Moosabec  Bar, 
Me.,  492;  Narraguagus  River,  Me.,  494;  breakwater  from  Mount  Desert  to  Porcu- 
pine Island,  Bar  Harbor,  Mo.,  496;  Bagaduce  River,  Me.,  498;  Penobscot  River,  Me.. 
499;  Belfast  Harbor,  Me.,  503;  Camden  Harbor,  Me.,  505;  Rockland  Harbor,  Me.. 
506;  Kennebec  River,  Me.,  508;  Harraseeket  River,  Me.,  512;  Portland  Harbor,  Mc., 
514;  channel  in  Back  Cove,  Portland,  Me.,  517;  Saco  River,  Me.,  519;  York  Harbor, 
Me..  522 ;  Bellamv  River,  N.  IL,  523;  Cocheco  River,  N.  II.,  524 ;  harbor  of  refuge  at 
Little  Harbor,  N.^H.,  527. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  EN(;iNEERS. 

Improvkments. — Newburyport  Harbor,  Mass.,  529;  Merrimac  River,  Mass.,  532; 
Powow  River,  Mass.,  533;  Ipswich  River,  Mass.,  534;  Essex  River,  Mass.,  harbor 
of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.  536;  Gloucester  Harbor,  Mass.,  539; 
Manchester  Harbor,  Mass.,  542;  Salem  Harbor,  Mass.,  543;  Lynn  Harbor,  Mass., 
545;  Winthrop  Harbor,  Mass.,  Mystic  and  Maiden  rivers,  Mass. ,547;  Bost-<m  Harbor, 
Mass.,  549;  \Vevmouth  River,  Mass.,  556;  Hingham  Harbor,  Mass.,  557;  Scituato 
Harbor,  Mass., '558;  Plymouth  Harbor,  Mass.,  560;  Kingston  Harbor,  Mass.,  562; 
Wellileet  Harbor,  Mass.,  563;  Provincetown  H.irbor,  Mass.,5&4;  Chatham  Harbor, 
Mass.,  566;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 568. 
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APPENDIX  0. 

REPORT  OF  CAFr.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  refuge  at  Hyannis,  Mass.,  571 ;  harbor  of  refuge  at  Nan- 
tucket, Mass.,  573;  Marthas  Vineyard  iuner  harbor  at  Edgartown,  Mass.,  576; 
harbor  at  Vineyard  Haven,  Mass.,  578;  Wareham  Harbor,  Mass.;  580;  New  Bed- 
ford Harbor,  Mass.,  582;  Canapitsit  Channel,  Mass.,  584;  Taunton  River,  Mass., 
586;  Pairtncket  River,  R.  I.,  5^;  Providence  River  and  Narragansett  Bay,  R.  I., 
589;  Green  Jacket  Shoal,  Providence  River,  R.  I.,  592;  Newport  Harbor,  R.  I.,  593; 
harbor  of  refuge  at  Poiut  Jndith,  R.  I.,  596;  harbor  of  refuge  at  Block  Island, 
R.  I.,  597;  Pawcatuck  River,  R.  I.  and  Conn.,  600;  harbor  of  refuge  at  Stonington, 
Conn.,  602;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 604. 

APPENDIX  D. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  Ol'  ENGINEERS. 

Improvkments. — Mystic  River,  Conn.,  622;  Thames  River,  Coon.,  624;  Connecticut 
River,  Mass.  and  Conn.,  630;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  638; 
Clinton  Harbor,  Conn.,  640;  New  Haven  Harbor,  Conn.,  642;  breakwaters  at  New 
Haven,  Conn.,  (>16;  Milford  Harbor,  Conn.,  65U;  Housatonic  River,  Conn.,  651; 
Bridgeport  Harbor,  Conn.,  659;  Black  Rock  Harbor,  Conn.,  663;  Saugatuck  River, 
Conn.,  667;  Wilsons  Point  Harbor,  Conn.,  671;  Five  Mile  River  Harbor,  Conn., 
674;  Stamford  Harbor,  Conn.,  677;  Harbor  at  Cos  Cob  and  Mianus  River,  Conn., 
681 ;  Port  Chester  Harbor,  N.  Y.,  683;  LarchmontaLarbor,  N.  Y.,  686;  East  Chester 
Creek,  N.  Y.,  688;  Greenport  Harbor,  N.  Y.,  692;  Port  Jeiferson  Harbor,  N.  Y., 
694 ;  Huntington  Harbor,  N.  Y.,  698;  Glen  Cove  Harbor,  N.  Y\,  700;  FluBliing  Bay, 
N.  Y.,  703;  Patchoguo  River,  N.  Y.,  705;  Browns  Creek,  Sayvillc,  N.  Y.,  708;  remov- 
ing sunken  vessels  or  craft  obstructing  or  oudangering  navigation,  711. 

Harbor  Lines. — Greenport  Harbor,  N.  Y.,  716;  Patchogue  River,  N.  Y.,  719. 

APPENDIX  E. 

REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Improvkments. — Hudson  River,  N.  Y.,  723;  harbor  at  Saufi:crtie«,  N.  Y.,73-4;  harbor 
at  Rondout,  N.  Y.,736;  Wappinger  Creek,  N.  Y.,  740;  Harlem  River,  N.  Y.,  741; 
East  River  and  Hell  Gate,  N.  Y.,  751;  New  town  Creek,  N.  Y.,  757;  Buttermilk  Chan- 
nel, New  York  Harbor,  N.  Y.,  761;  Gowanus  Bay,  N.  Y.,  764;  New  York  Harbor, 
N.  Y.,  T70;  Jamaica,  Bay,  N.  Y.,  779;  Raritan  Bay,  N.  J.,  780;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  785. 

Harbor  Lines. — Harlem  River,  N.  Y.,  786;  Westchester  Creek,  N.  Y.,  790. 

APPENDIX   F. 

.REPORT  OF  CAPT.  THOS.  L.  CASEY^  CORPS   OF   ENGINEERS. 

Improvements. — Sumpawanus  Inlet,  N.  Y.,  794;  Canarsio  Bay,  N.  Y.,  795;  Shecps- 
hoad  Bay,  N.  Y.,  796;  Arthur  Kill,  N.  Y.  and  N.  J.,  798;  channel  between  Staten 
Island  and  New  Jersey,  799;  Passaic  River,  N.  J.,  801;  Elizabeth  River,  N.  J., 
804;  Kah way  River,  N.  J.,  807;  Raritan  River,  N.  J.,  808;  South  River,  N.  J., 
813;  Keyport  Harbor,  N.  J.,  815;  Mattawan  Creek,  N.  J.,  816;  Shoal  Harbor 
and  Compton  Creek,  N.  J.,  818;  Shrewsbury  River,  N.  J.,  819;  Manasquan  (Squan) 
River,  N.  J.,  822;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  823. 

Habbok  Links. — Shrewsbury  River  near  Seabright,  N.  J.,  823. 

PAKT     II. 

APPENDIX  G. 
REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

IMPROVKMKXTS.— Delaware  River,  N.  J.  and  Pa.,  827:  harbor  between  Philadel- 
phia, Pa.,  and  Camden,  N.  J.,  836;  Schuylkill  River,  Pa.,  846;  ice  harbor  at  Mar- 
cus Hook,  Pa.,  848;  ice  harbor  at  head  of  Delaware  Bay,  Del.,  849;  construetion 
of  iron  pier  in  Delaware  Bay,  near  Lewes,  DeL,  850;  Delaware  Breakwater,  Del., 
852;  Rancocas  River,  N.  J.,  854;  Alloway  Creek,  N.  J..  855;  Salem  River,  N.  J., 
857;  Goshen  Creek,  N.  J.,  859;  removing  sunken  vessels  or  craft  obstructin«jr  or 
endangering  navigation,  861. 

Harbou  Lixes.— Philadelphia  Harbor,  Pa.,  864. 
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APPENDIX  H. 

REPORT  OF  WM.    F.    SMITH,  UNITED    STATES  AGENT,  MAJOR   OF  ENGI- 
NEERS, U.  S.  ARMY,  RETIRED. 

Improvements. — Wilmington  Harbor,  Del.,  870:  ice  harbor  at  New  Caatle,  Del., 
873;  Appoquinimink  River,  Del.,  875;  Smj'rna  River,  Del.,  876;  Murdorkill  River, 
Del.,  879;  Mispilliou  River,  Del.,  881;  Broadkiln  River,  Del.,  883;  inland  water- 
way from  Chincoteagno  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  884; 
Susquehanna  River  above  and  below  Havre  de  Grace,  Md.,  886;  Elk  River,  Md., 
Fairleo  Creek,  Md.,  888;  Chester  River,  Md.,  from  Crumpton  to  Jones  Landinsj, 
889;  Choptauk  River,  Md.,  891;  LaTrappe  River,  Md.,  892;  Warwick  River,  Md., 
894;  Cambridge  Harbor,  Md.,  895;  Broad  Creek  River,  Del.,  897;  Wicomico  River, 
Md.,  899;  Manokin  River,  Md.,  901;  Onancock  Harbor,  Va.,  902;  harbor  and 
approaclies  at  Cape  Charles  City,  Va.,  904;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  906. 

APPENDIX  I. 

REPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS, 

Improvements. —  Patapsco  River  and  channel  to  Baltimore,  Md.,  909;  channel  to 
Curtis  Bay  in  Patapsco  River,  Baltimore  Harbor,  Md.,  914 ;  James  River,  Va.,  915. 

APPENDIX  J. 

REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvemen'ts.— Potomac  River  at  Washington,  D.  C,  925;  Anacostia  River  at 
Washington,  D.  C.,939;  Occoquan  Creek,  Va.,  941;  Aquia  Creek,  Va.,  944;  Nomini 
Creek,  Va.,  948;  Lower  Machodoc  Creek,  Va.,  950;  Patuxent  River,  Md.,  953;  Rap- 
pahannock River,  Va,,  95t;  Urbana  Creek,  Va.,  959;  York  River,  Vn.,  961;  Mat- 
taponi  River,  Va.,  966;  Pamunkey  River,  Va.,  968;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  970. 

APPENDIX  K. 

REPORT  OF  CAPT.  EDWARD  BURR,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  Norfolk  and  its  approaches,  Vsv.,  973;  approach  to  Norfolk 
Harbor  and  the  United  States  navy -yard  at  Norfolk,  Va.,  977;  Nansemond  River, 
Va.,  978;  Chi ckahominy  River,  Va.,  980;  Appomattox  River,  Va.,  981;  inland  water 
route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound, 
983;  North  Lauding  River,  Va.,  and  N.  C,  986;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  987. 

APPENDIX  L. 

REPORT  OF  MAJ.  W.  S,  STANTON,  CORPS  OF  ENGINEERS. 

Improvements.— Roanoke  River,  N.  C,  989 ;  Pasquotank  River,  N,  C,  994;  Mackey 
Creek,  N.  C,  995:  Ocracoke  Inlet,  N.  C.,996;  Fishing  Creek,  N.  C.,1018;  Pamlico 
and  Tar  rivers,  N.  C,  1019;  Coutentuia  Creek,  N.  C,  1022;  Trent  River,  N.  C, 
1025;  Neuse  River,  N.  C,  1027;  inland  waterway  between  Newbern  and  Beaufort, 
N.  C,  1030;  harbor  at  Beaufort,  N.  C,  1031;  inland  waterway  between  Beaufort 
Harbor  and  New  River,  N.  C,  1034;  inland  waterway  between  New  River  and 
Swansboro,  N.  C,  New  River,  N.  C,  1037;  North  East  (Cape  Fear)  River,  N.  C, 
1040;  Black  River,  N.  C,  1042;  Cape  Fear  River  above  Wilmington,  N.  C.  1044; 
Cape  Fear  River  at  and  below  Wilmington,  N.  C,  1017;  Lockwoods  Folly  River, 
N.  C,  1056;  Georgetown  Harbor,  S.  C,  1057;  Winyaw  Bay,  S.  C,  1059;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1065. 

APPENDIX  M. 

REPORT  OF  CAFr.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements.— Waccamaw  River,  N.  C.  and  S.  C,  1067;  Lumber  River,  N.  C.and 
S.  C,  1071;  Little  Pedee  River,  S.  C,  1074;  Great  Pedee  River,  S.  C,  1076;  Clark 
River,  S.  C,  1079;  Mingo  Creek,  S.  C,  1081;  Santee  River,  S.C,  1084;  Wateree 
River,  S.C,  1089;  Congaree  River,  S.C,  1092;  harbor  at  Charleston,  S.C,  1101; 
Ashley  River.  S.C,  1114;  Wappoo  Cut,  S.  C,  1116;  Edisto  River,  S.  C,  1119;  Salka- 
hatchie  River,  S.  C.,  1121:  Beaufort  River,  S.C,  1125;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1128. 
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APPENDIX  N. 

REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Impkovkments.— Savairaali  Harbor,  Ga.,  1129;  Savannah  River,  Ga.,  1158;  Savan- 
nah River  above  Augusta,  Ga.,  1164;  Darieu  Harbor,  Ga.,  1166;  Altamaha  River, 
Ga.,  1169;  Ocouee  River,  Ga.,  1175;  Ocmulgee  River,  Ga.,  1181;  Brunswick  Harbor, 
Ga.,  1187;  Brunswick  Outer  Bar,  Ga.,  1193;  Jekyl  Creek,  Ga.,  1197;  Cumberland 
Sound,  Ga.,  1200;  inside  water  route  between  Savannah,  Ga.,  and  Femandina, 
Fla.,  1206;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 1209. 

APPENDIX  O. 

REPORT  OF  MAJ.  T.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements. — St.  Johns  River,  Fla.,  below  Jacksonville,  1211;  Upper  St.  Johns 
River,  Fla.,  1218;  Volusia  Bar,  Fla.,  1220;  Ocklawaha  River,  Fla.,  1221;  St.  August- 
ine Harbor,  Fla.,  1223;  Indian  River,  Fla.,  1225;  northwest  entrance,  Key  West 
Harbor,  Fla.,  1230;  Caloosahatchee  River,  Fla.,  1233;  Charlotte  Harbor  and  Pease 
Creek,  Fla.,  1236;  Sarasota  Bay,  Fla.,  1237 ;  Manatee  River,  Fla.,  1238 ;  Tampa  Bay, 
Fla.,  1241;  Withlacoorhee  River,  Fla.,  1242;  harbor  at  Cedar  Keys,  Fla.,  1244; 
Suwanee  Kiver,  Fla.,  1246. 

APPENDIX  P. 

REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

iMPROVRMENTS.— Apalachicola  Bay,  Fla.,  1249;  Apalachicola  River,  the  Cut-off, 
and  Lower  Chipola  River,  Fla.,  1252;  Flint  River,  Ga.,  1255;  Chattahoochee  River, 
Ga.  and  Ala.,  1258;  Choctawhatchee  River,  Fla,  and  Ala.,  1263;  harbor  at  Pensa- 
cola,  Fla.,  1268;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1275:  Alabama  River, 
Ala.,  1277;  Coosa  River,  Ga.  and  Ala.,  1285;  operating  and  care  or  canals  and  other 
works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1^97;  Cahaba  River,  Ala.,  1^98. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements.— Mobile  Harbor,  Ala.,  1301 ;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  1310;  Warrior  and  Tombigbee  rivers,  Ala.,  and  Miss., 
1311;  Noxubee  River,  Miss.,  1318;  Pasoagoula  River,  Miss.,  1319;  Chiokasahay 
River,  Miss.,  1322 ;  Leaf  River,  Miss»  1323;  harbor  at  Biloxi  Bay,  Miss.,  1325;  Pearl 
River  below  Jackson,  Miss.,  1326;  Pearl  River  between  Carthage  and  Jackson, 
Miss.,  1328;  Pearl  River  between  Edinburg  and  Carthage,  Miss.,  1329;  Bogue 
Chi  ito.  La  ,  1331 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1332. 

PART    III. 
APPENDIX  R. 
REPORl  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  Improvement  of  the  South  Pass  of  the  Mississippi  River,  1333. 

APPENDIX  S. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvkments. — Chefuncte  River  and  Bogue  FiUia,  La.,  1349;  Tickfaw  River  and 
its  tributaries,  La.,  1352;  Amite  River  and  Bayou  Manchac,  La.,  1354;  Bayou 
Lafourche,  La.,  1356;  Bayou  Terrebonne,  La.,  1360;  Bayou  Plaquemine,  Grand 
Rivt»r,  and  Pigeon  bayous,  La.,  1361;  Bayou  Courtableau,  La.,  1365;  Bayou  Teche, 
La.,  1368;  channel,  bay,  and*  passes  of  Bayou  Vermillion,  La.,  1370;  Mermentau 
River  and  tributaries.  La.,  1372;  mouth  and  passes  of  Calcasieu  River,  La.,  1373; 
harbor  at  Sabine  Pass,  Tex.,  1376;  Sabine  River,  Tex.,  1379;  Neches  River,  Tex., 
1381;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1383. 
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APPENDIX  T. 

REPORT  OF  CAPT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 

iMPnovEMKNT. — Securing  mouth  of  Bayou  Plaquominc,  La.,  from  further  oaving, 
1385. 

APPENDIX  U. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements. — Entrance  to  Galveston  Harbor,  Tex.,  1389;  ship  channel  in  Gal- 
veston Bay,  Tex.,  1396;  channel  in  West  Galveston  Bay,  Tex.,  1399;  Trluitv  River, 
Tex.,  1401 :  Cedar  Bayou,  Tex.,  1405;  Buffalo  Bayou,  tcx.,  1409 ;  harbor  at  Brazos 
Santiago,  Tex.,  1413. 

APPENDIX  V, 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvements.— Rod  River.  La.  and  Ark.,  1415;  Red  River  uhovo  Fulton,  Ark., 
1452;  Ouachita  and  Black  rivers.  Ark.  aud  La..  1455;  bayous  D'Arbonno  and 
Coruey,  La.,  1468;  Bayou  Bartholomew,  La.  and  Arfe.,  1471;  Boiiif  River,  l^a.,  1475; 
Teiisas  River  and  Bayou  Ma^on,  La.,  1479 ;  Big  Black  River,  Miss.,  1482;  Yazoo 
River,  Miss.,  1483;  mouth  of  the  Yazoo  River,  Miss.,  1488;  Tchula  Lake,  Miss., 
1506;  Tallahatchee  River,  Miss.,  1508;  Steele  aud  Washington  bayous,  Miss.,  1511; 
Big  Sunflower  River,  Miss.,  1513;  Bi^  Hatchee  River,  Tenn.,  1516;  Forked  Deer 
River,  Tenn.,  1519;  water  gauges  on  Mi8si8sipx)i  River  audits  priucipal  tributaries, 
1523. 

APPENDIX  W. 

REPORT  OF  CAPT.  CARL  F.  PALFREY,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  1529; 
Arkansas  River,  Ark.^  1531;  Fourohe  Lo  Fevre  River,  Ark.,  1544;  Petit  Jeau  River, 
Ark.,  1546;  White  River,  Ark.,  1547;  Cache  River,  Ark.,  1554;  Black  River,  Ark. 
and  Mo.,  1555;  St.  Francis  River,  Ark.,  1557;  examination  at  Walnut  Bend,  Ark., 
to  determine  the  probability  of  the  Mississippi  River  cutting  through  into  St. 
Francis  River,  1560;  St.  Francis  River,  Mo.,  1564. 

APPENDIX  X. 
REPORT  OF  MAJ.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements.— Removing  snags  and  wrecks  from  Mississippi  River,  1567;  Missis- 
sippi River  between  Ohio  and  Missouri  rivers,  1577;  harbor  at  St.  Louis,  Mo.,  1615; 
Gasconade  River,  Mo.,  1617;  Osage  River,  Mo.,  1620;  Kaskaskia  River,  111.,  1624. 

APPENDIX  Y. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

iMPJtovEMKNTS. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
1627;  improvement  of  Mississippi  River  between  mouth  of  Missouri  River  and 
Minneapolis,  1639;  Dcs  Moines  Rapids,  Mississippi  River,  1683;  operating  and  care 
of  Des  Moines  Rapids  Canal  and  Dry  Dock,  1684;  operating  and  care  of  Galena 
River  lmx>rovemont,  111.,  1691. 

APPENDIX  Z. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements.— Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  1693;  reser- 
voirs at  headwaters  of  Mississippi  River,  16i)6;  Chippewa  River,  including  Yellow 
Banks,  Wis.,  1718;  St.  Croix  River,  Wis.  and  Minn.,  1721 ;  Minnesota  Kiver,  Minn., 
1725;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  1728;  gauging  Mississippi  River 
at  or  near  St.  Paul,  Minn.,  1732;  8ur\'e.vs  for  reservoirs  at  sources  of  Mississippi, 
St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1736. 
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APPENDIX  A  A, 

REPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

Improvemknts. — Missouri  River  between  the  Great  Falls^  Montana,  and  Sioas  City, 
Iowa,  1739;  removal  of  snags  and  other  obstructions  in  Missouri  River  above  Sioux 
City,  Iowa,  1772;  examination  of  Missouri  River  between  Three  Forks  and  Canyon 
Ferry,  Mont.,  to  determine  availability  of  water  power,  1775;  Yellowstone  River, 
Mont,  and  N.DaV.,  1784. 

APPENDIX  B  B. 

REPORT  OF  CAPT.  JOHN  BIDDLE,  CORI»S  OF  ENGINEERS. 

Lmprovemexts. — Obion  River,  Tenn.,  1785;  Tennessee  River  above  Cliattnnoo^  and 
below  Bee  Tree  Shoals,  1787;  Uiwasseo  River,  Tcnn.,  1795;  French  Broad  and 
Little  Pigeon  rivers,  Tenn.,  1797;  Clinch  River,  Tenn.,  1801;  Cumberlan<l  River, 
Teun.  and  Ky.,  1804;  Caney  Fork  River,  Tenn.,  1818. 

APPENDIX  C  0. 
REPORT  OF  CAPT.  GEa  W.  GOETHAL8,  CORPS   OF   ENGINEERS. 

Impbovements- — Tennessee  River  between  Chattanooga,  Tenn.,  nud  foot  of  Bee 
Tree  Shoals,  Ala.,  1821;  operating  and  care  of  Muscle  Shoals  ('anal,  Tennessee 
River,  1828. 

APPENDIX    DD. 

REPORT  OF  LIEUT.  COL.  AMOS  STICKNEY,  CORPS   OF   ENGINEERS. 

Ihprov'EMENTS. — Ohio  River,  1836;  oporatiug  snag  boat  on  Ohio  River,  1864;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  1867;  mov- 
able dam  in  Ohio  River  below  mouth  of  Beaycr  River,  Pa.,  1870;  ice.  harbor  at 
month  of  Muskingum  River,  Ohio,  1874;  Muskingum  River,  Ohio,  1875;  operatinjj 
andcaro  of  locks  and  damson  Muskingum  River,  Ohio,  1876;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1889. 

ExAMiMATiox. — Mouth  of  Crawfish  Creek  and  mouth  of  Mill  Creek,  for  ice  harbors 
at  Cincinnati,  Ohio,  1890. 

Ha^bbob  Lines. — Ohio  River  from  Martins  Ferry  to  Bellairo,  Ohio,  1891. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvemkxts. — Monongahela  River,  W.  Va.  and  Pa.,  1903;  operating  and  care  of 
locks  and  dams  Nos.  8  and  9,  Monongahela  River,  1908;  purchase  of  Lock  and  Dam 
No.  1,  Monongahela  River,  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River, 
Cheat  River,  W.  Va.,  1911;  Allegheny  River,  Pa.,  1913;  dam  at  Herr  Island,  Alle- 
gheny River,  near  Pittsburg,  Pa.,  1918. 

APPENDIX  F  E. 
REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

IiCPROViuiEKTS. — Falls  of  the  Ohio  River  at  Louisville,  Ky.,  1929;  Indiana  Chuto, 
Falls  of  the  Ohio  River,  1933;  operating  and  care  of  Louisville  au<l  Portland 
Canal,  Ky.,  1935;  Wabash  River,  Ind.  and  IB.,  1942;  White  Kiver,  lud.,  1948. 

APPENDIX  G  G. 

REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Impko\'emexts.— Great  Kanawha  River,  W.  Va.,  1951;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.  Va.,  1962;  Elk  River,  W.  Va.,  1963;  Gau- 
ley  River,  W.  Va.,  1964;  New  River,  Va.  and  W.  Va.,  1965. 
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APPENDIX  H  H. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

iMPiiovEMENTs.— Trade  water  River,  Ky.,  1967;  reconstruction  of  Lock  No.  2,  Green 
River,  at  Riimsey,  Ky.,  1968;  Greea  River,  abov«  mouth  of  Big  Barren  River,  Ky. 
(Lock  No.  5),  1971 ;  operating  and  care  of  locks  and  dams  on  Green  and  Barren  rivers, 
Ky.,  1972;  Rough  River,  Ky.,  1978;  Kentucky  River,  Ky.,  1980;  operating  and  care 
of  locks  and  dams  on  Kentucky  River,  Ky.,  1983:  Licking  River,  between  Farmers 
and  West  Liberty,  Ky.,  Big  Sandy  River,  W.  Va.  and  Ky.,  1992:  Levisa  Fork  of 
Big  Sandy  River,  Ky.,  2001;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  2002; 
Guyaudotto  River,  W.  Va.,  2004;  Little  Kanawha  River,  W.  Va.,  2006;  operating 
and  care  of  lock  on  Little  Kanawha  River,  W.  Va.,  2007. 

PABT    IV. 

APPENDIX   II. 

REPORT  OF  MAJ.  CLINTOX  B.  SEARS,  CORPS  OF  ENGINEERS. 

IMPROVKMENTS.— Harbor  at  Grand  Marais,  Minn.,  2009;  harbor  at  Agate  Bay,  Minn., 
2011 ;  harbor  at  Dulnth,  Minn.,  2014 ;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2019;  harbor  at  Ashland,  Wis.,  2023 ;  harbor  at  Ontonagon,  Mich.,  2026;  Eagle 
Harbor,  Mich.,  2028 ;  waterway  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  2029; 
harbor  at  Marquette,  Mich.,  203.5;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2037. 

Harbor  Lines.— Superior  Bay,  Wis.,  2039. 

APPENDIX   J  J. 

REPORT  OF  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

Improvements.— Manistique  Harbor,  Mich.,  2042;  Cedar  River  Harbor,  Mich.,  2043; 
Menominee  Harbor,  Mich,  and  Wis.,  2045;  Menominee  River,  Mich,  and  Wis.,  2047; 
Oconto  Harbor,  Wis.,  2049 ;  Peusaukee  Harbor,  Wis.,  2052 ;  Green  Bay  Harbor,  Wis., 
2053;  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2056;  operating  and  care  of 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2058;  harbor  of  refuge  at  entrance 
of  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2062 ;  Ahnapee  Harbor,  Wis., 
2064;  Kewaunee  Harbor,  Wis.,  2066;  Two  Rivers  Harbor,  Wis.,  2069;  Manitowoc 
Harbor,  Wis.,  2072 ;  Sheboygan  Harbor,  Wis.,  2075 ;  Port  Waahiniton  Harbor,  Wis., 
2079;  harbor  of  refuge  at  Milwaukee  Bay,  W^is.,  2081 ;  Milwaukee  Harbor,  Wis., 
2091;  Racine  Harbor,  Wis.,  2094;  Kenosha  Harbor,  Wis.,  2097;  Waukegan  Harbor, 
111.,  2100;  Fox  River,  Wis.,  2103;  operating  and  care  of  locks  and  dams  on  Fox 
River,  Wis.,  2111 ;  removing  sunken  vessels  or  craft  obstructing  or  endangerinfl^ 
navigation,  2124. 

Harbor  Lines. — Oconto  Harbor,  Wis.,  2124. 

APPENDIX  K  K. 
REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements. — Chicago  Harbor,  111.,  2127;  Calumet  Harbor,  111.,  2138;  Calnmet 
River,  111.  and  Ind.,  2143;  Illinois  River,  111.,  2150;  operating  and  care  of  Lft 
Grange  and  Kampsvillo  locks  and  dams,  Illinois  River,  111.,  2159;  Illinois  and  Mis- 
sissippi Canal,  111.,  2162. 

APPENDIX  L  L. 
REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKFR,  CORPS  OF  ENGINEERS. 

Improvements.— Michigan  City  Harbor,  Ind.,  2188;  St.  Joseph  Harbor,  Mich.,  2192; 
St.  Joseph  River,  Mich.,  2197;  South  Haven  Harbor,  Mich.,  2198;  Saugatuok 
Harbor,  Slich.,  2201 ;  Holland  (Black  Lake)  Harbor,  Mich.,  2206;  Grand  Haven 
Harbor,  Mich.,  2208;  Muskegon  Harbor,  Mich..  2211 ;  White  Lake  Harbor,  Mich., 
2215;  Pentwater  Harbor,  Mich.,  2218;  Ludington  Harbor,  Mich.,  2220;  Manistee 
Harbor,  Mich.,  2223;  harbor  of  refuge  at  Portage  Lake,  Manistee  County,  Mich., 
2228;  Frankfort  Harbor,  Mich.,  2230;  Charlevoix  Harbor,  Mich.,  2233;  Petoskey 
Harbor,  Mich.,  2235;  Cheboycan  Harbor,Mich.,  2239;  Alpena  Harbor,  Mich.,  2241; 
Saginaw  River,  Mich.,  2243;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich., 
2247;  Black  River  at  Port  Huron,  Mich.,  2251 ;  mouth  of  Black  River,  Mich.,  2253; 
Clinton  River,  Mich.,  2254;  Rouge  River,  Mich.,  2255;  turning  basin  in  Rougre 
River,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation, 2257. 

Harbor  Links.— Saint  Joseph  Harbor,  Mich.,  2258. 
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APPENDIX  M  M. 

REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

biPAOVRXRXTs. — Ship  channel  connecting  the  waters  of  the  Great  Lakes,  between 
Chieago,  Duluth,  and  Buffalo,  2261;  operating;  and  care  of  St.  Marvs  Falls  Canal, 
Mich.,  2267;  St.  Marys  River  at  the  Fall.s,  Mich.,  2287;  Haj'  Lake  Channel,  St. 
Marys  River,  Mich., '2367;  St.  Clair  Flats  Canal,  Mich.,  2371;  operating  and  care 
of  St.  Clair  Flats  Canal,  Mich.,  2373;  Grossepoint  Channel,  Mich.,  Detroit  River, 
Mich.,  2376;  investigation  of  raft  towing  on  the  Great  Lakes  and  their  connecting 
waters,  2378. 

APPENDIX  N  N. 
REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

lMPRovE»n?XTS. — Monroe  Harbor,  Mich.,  2383;  Toledo  Harbor,  Ohio,  2385;  Port 
Clinton  Harbor,  Ohio,  2394;  Sandusky  Harbor,  Ohio,  2396:  Sandusky  River,  Ohio, 
2398;  Hnron  Harbor,  Ohio,  2400;  Vermillion  Harbor,  Ohio,  2403;  Black  River 
HarboT,  Ohio,  2405;  Cleveland  Harbor,  Ohio,  2409;  Fairport  Harbor,  Ohio,  2414; 
Ashtabnla  Harbor,  Ohio,  2420;  Conneant  Harbor,  Ohio,  2423;  removing  sunken 
TQsaelsor  craft  obstructing  or  endaugering  nrvigation,  2426. 

APPENDIX  O  O. 

REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Impkovkmknts. — Erie  Harbor,  Pa.,  2427;  Presque  Isle  Peninsula,  Erie  Harbor,  Pa., 
2433;  Dunkirk  Harbor,  N.  Y.,  2434;  Buffalo  Harbor,  N.  Y.,  2438;  Tonawanda  Har- 
bor and  Niagara  River,  N.  Y.,  2444;  Niagara  River  from  Tonawanda  to  Port  Bay, 
N.  Y.,  2447;  Wilson  Harbor,  N.  Y.,  2448;  Olcott  Harbor,  N.  Y.,  2450;  Oak  Orchard 
Harbor,  N.  Y.,  2451. 

Harbor  Lines. — Niagara  River  at  Squaw  Tsland,  N.  Y.,  2452. 

APPENDIX  P  P. 

REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Charlotte,  N.  Y.,  2455;  harbor  at  Pultneyville,  N.  Y., 
2460;  harbor  at  Great  Sodus  Bay,  N.  Y.,  2461;  harbor  at  Little  Sodus  Bay,  N.  Y., 
2470;  harbor  at  Oswego,  N.  Y.,  2476;  harbor  at  Sacketts  Harbor,  N.  Y.,  2486. 

APPENDIX  Q  Q. 

REPORT  OF  CAPT.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Improvements. — Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence 
River,  N.  Y.,  2489:  Ogdensburg  Harbor,  N.  Y.,  2491;  breakwater  at  Ronso  Point, 
Lake  Champlain,  N.  Y.,  2492;  Great,Chazy  River,  N.  Y.,  2493;  Plattsburg  Harbor, 
N.  Y.,  2495;  Burlington  Harbor,  Vt.,  2496;  Otter  Creek,  Vt.,  2497;  Ticondcrog'a 
River,  N.  Y.,  2498;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  2499. 

APPENDIX  E  R. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

Improvement.— Oakland  Harbor,  Cal.,  2501. 

Harbor  Lines.— San  Francisco  Bay  from  Point  San  Pablo  southward,  in  front  of 
Oakland  and  Alameda,  Cal.,  2505;  Oakland  Harbor,  Cal.,  2506. 

APPENDIX  S  S. 
REPORT  OF  LIEUT.  COL.  W,  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements.- Napa  River,  Cal.,  2507;  Redwood  Creek,  Cal.,  San  Luis  Obispo 
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Harbor  Lines.— Napa  River  at  Napa,  Cal.,  2522. 
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APPENDIX  I  I. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  LAKE  SUPERIOR. 


REPORT  OF  MAJ,  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

liMPROVEMENTS. 

1.  Harbor  at  Grand  Marais,  Minn.  i  7.  Eagle  Harbor,  Michigan. 

2.  Harbor  at  Agate  Bay,  Minnesota.  8.  Waterway  from  Ke^yeenaw   Bay  to 

3.  Harbor  at  Dulutb,  "Minn.  j  Lake  Superior,  M'cbic^nn. 

4.  Harbor  at  Superior  Bay  and  St.  Louis  9.  Harbor  at  Marquette,  Micb. 

Bay,  Wisconsin.  ,  10.  Harbor  of  refuge  at  Grand  Marais, 

5.  Harbor  at  Ashland,  Wis.  Mich. 

6.  Harbor  at  Ontonagon,  Mich.  ! 

IIAUUOR   LINES. 

11.  Superior  Bay,  Wisconsin. 


United  States  Engineer  Office, 

Duluth,  i¥i«n.,  July  10, 1804. 
General:  I  bavo  the  honoi:  to  transmit  herewith  my  annual  reports 
*    *    for  the  fiscal  year  endin^r  Juno  30, 1894. 
Very  respectfully,  your  obedient  servant, 

Clinton  B.  Sears, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


III. 

IMPROVEMENT  OF  HARBOR  AT  GRAND  MARAIS,  MINNESOTA. 

The  harbor  of  Grand  Marais,  Minn.,  is  the  only  harbor  of  refuge  on 
the  north  shore  of  Lake  Superior  between  Agate  Bay  (Two  Harbors) 
and  the  international  boundary  line. 

Kich  mineral  deposits  are  alleged  to  exist  in  the  back  country. 
Should  these  be  opened  up  and  connected  with  the  lake  by  railroad, 
the  harbor  may  become  of  some  importance  for  the  shipment  of  ore. 

The  approved  project  of  1879  is  to  build  two  breakwater  piers,  each  350 
feet  long,  from  the  east  and  west  points  of  the  bay,  or  one  pier  700  feet 
long  from  the  east  point,  and  dredge  an  anchorage  area  of  about  26 
acres  to  a  depth  of  at  legist  16  feet,  all  at  an  estimated  cost  of  $139,669.40. 
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The  object  of  this  work  is  to  provide  aharbor  for  purposes  of  refuge 
and  cominerce,  whicli  it  lias  fully  accomplished  as  far  as  completed. 

The  improvement  of  the  harbor  commenced  in  1880.  At  the  present 
time  the  length  of  completed  breakwater  is  350  feet,  or  one-half  of  the 
whole,  and  the  16-foot  anchorage  is  23.5  acres  in  extent.  This  leaves 
2.5  acres  to  be  dredged  to  complete  this  part  of  the  project. 

This  anchorage  gives  room  for  the  safe  swinging  at  anchor  of  a  few 
vessels  only,  and  should  be  increased  to  the  full  capacity  of  the  harbor, 
which  has  an  area  of  about  61  acres.  To  protect  this  area  properly 
would  require  a  further  extension  of  the  pier  of  some  500  feet  instead 
of  350  feet  as  provided  for  in  the  present  project. 

The  last  river  and  harbor  act,  that  of  July  13,  1892,  appropriated 
$10,000  to  continue  the  improvement  of  this  harbor.  Most  of  this  was 
expended  between  July  1  and  November  1,  1893,  in  dredging  the 
anchorage  area  to  the  above  total  of  23.5  acres,  under  contract  with 
Messrs.  Williams,  Daugherty  &  Upham.  About  39,131  cubic  yards 
were  taken  out  at  a  cost  of  23  cents  per  yard.  The  material  consisted 
of  sand,  gravel,  and  small  bowlders.  An  inspection  made  in  June,  1894, 
shows  the  anchorage  area  to  be  intact  and  the  pier  in  good  condition, 
barring  some  slight  abrasions  by  the  ice. 

Of  the  original  estimated  cost  of  the  present  approved  project, 
$127,350  has  been  appropriated,  requiring  $12,319.40  to  complete  the 
estimate.  This  amount,  however,  will  not  complete  the  project.  With 
the  small  available  balance  on  hand  at  the  close  of  the  working  season, 
it  will  dredge  the  2  J  acres  necessary  for  completion  of  dredging  project, 
and  will  build  about  50  feet  of  pier  extension,  instead  of  350  feet  as 
embodied  in  project. 

This  work  is  in  the  coUectiou  district  of  Duluth,  Minn.;  Dnlutli,  Minn.,  is  the 
nearest  port  of  entry.  The  nearest  light-house  is  situated  on  the  breakwater  at 
Grand  Marais. 

ESTIMATES. 

Original  (estimated)  amount  required  to  complete  the  improvement $139, 669. 40 

Amount  necessary  to  complete  the  present  project  as  originally  esti- 
mated and  which  can  be  profitably  expended  in  next  fiscal  year 12, 319. 40 

Abstract  of  appropriations  for  improving  harbor  at  Grand  Marais,  Minn, 

By  act  of  Congress —  i  By  act  of  Congress — 


Approved  March  1,  1879  ....  $10,000 

Approved  .Tune  14,  1880 10, 000 

Approved  March  3,  1881  ....     20,  000 

Passed  August  2,  1882 20,  000 

Approved  July  5,  1884 10,  000 

Approved  August  5,  1886  ...     10,  000 


Passed  August  11, 1888 $15, 000 

Approved  September  19, 1890 .     22, 350 
Approved  July  13,  1892 10, 000 

Total 127,350 


EXPENDITURES. 

Amount  expended  under  approved  project  to  Juno  30,  1894 —  $126, 159. 93 

Balance  available  July  1,  1894 1,190.07 

Money  statement. 

July  1,  1893,  balance  unexpended $10,879.82 

J  une  30,  1894,  amount  expended  during  fiscal  year 9,  689. 75 

July  1,  1894,  balance  unexpended 1,190.07 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 319. 40 
Amount  thatcanboprotitably  expendedinfiscaljrearending  Jiuve30, 1896    12, 319. 40 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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COMMERCIAL   STATISTICS. 

Arrivals  and  clearanc€9  of  vessels  at  Grand  Marah,  Minn.,  for  189$. 


2011 


Besigaation. 

% 

Arrlvala. 

Cleanmctss. 

ToUl. 

CoastwiiM^     ....... 

80 
53 

80 
53 

160 

106 

Total 

133 

133 

266 

No  new  lines  of  transportation  were  established. 

Freight  received  and  skipped,  189S, 
Receipts : 

Tons. 

Grain 21 

Flora 18 

MiUstufts ^ 76 

Coal 35 

Lumber : 201 

General  merchandise 511 

Miscellaneous 5 

ToUl T 867 

Shipments : 

Fish 30 

Sand  and  gravel 7, 595 

Total 7,625 

Freight  received  and  shipped  for  twelve  years. 


Year. 


U82. 
]«S3. 
It5«4. 

J886. 
1£87. 


Ton*. 

Value. 

224 

$25,691 

238 

27,595 

270 

30, 188 

390 

41,484 

475 

4a,  519 

312 

29,059 

Year. 


1889. 
1880. 
1891. 
1892. 
1893. 


Tous. 


460 
252 
275 
319 
756 
907 


Value.  * 


$14,871 
29.  349 
32.  035 
32. 687 
65,374 
78,460 


Arrivals  and  clearances  of  vessels  for  twelve  years. 


Year. 


1882. 
1883. 
1884. 
18«:5. 
1886. 
1887. 


Arriv- 

Clear- 

als. 

ances. 

134 

134  1 

131 

131  1 

152 

158 

188 

190  1 

210 

210 

164 

164 

I    1889. 
'    1890. 

1891  . 

1892  . 
1893. 


Year. 


I  Arriv- 
als. 


190  I 
168  ! 
268  i 
160  I 
146  I 
133 


Clear- 
ances. 


193 
168 
268 
159 
145 
133 


I  I  2. 

IMPROVEMENT  OF  HARBOR  AT  AGATE  BAY,  MINNESOTA. 

Agate  Bay,  on  which  is  situated  the  town  of  Two  Harbors,  Minn.,  is 
a  semicircular  harbor  of  2,000  feet  radius.  There  is  a  good  navigable 
depth  throughout  the  greater  part  of  the  harbor,  but  it  is  exposed  to 
Btorms  froir  the  southwest  and  from  reverse  swells  of  hard  storms  from 
the  northeast. 
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The  natural  shelter  it  afforded  justified  the  erection  of  three  exten- 
sive ore  docks  by  the  Duluth  Jind  Iron  Eange  Railroad,  also  a  good 
commercial  dock  and  a  dock  for  landing  coal. 

The  rapid  increase  in  the  commerce  of  the  harbor  caused  Congress 
to  undertake  its  improvement  by  an  appropriation  of  $22,500  in 
August,  1886. 

The  approved  project  of  1887  was  to  construct  two  breakwater  piers 
on  a  line  toward  each  other  from  the  eastern  and  western  x>oints  of 
the  bay,  to  be  1,000  feet  and  900  feet  long,  respectively,  leaving  an 
opening  of  1,340  feet  between  their  extremities  and  inclosing  an  area 
of  109  acres. 

The  original  estimate  of  cost  was  $213,000,  which  was  increased  to 
$244,208  in  annual  report  of  1887  on  account  of  higher  prices.   . 

The  object  is  to  protect  shipping  at  the  wharves  which  otherwise 
would  be  greatly  exposed.  Work  was  commenced  in  1887  on  the  east 
pier,  which  is  now  750  feet  in  length,  leaving  250  feet  t^  be  built  to 
complete  it;  the  work  is,  therefore,  a  little  more  than  one- third  done, 
but  the  remaining  two-thirds  will  cost  considerably  more  than  twice 
what  has  already  been  expended,  for  the  reason  that  it  is  in  much 
deeper  water. 

There  is  not  yet  perfect  security  from  southwest  storms  for  vessels 
lying  at  the  merchandise  dock,  but  it  is  no  longer  necessary  to  leave  the 
harbor  and  seek  security  elsewhere.  The  favorable  results  already 
obtained  with  the  portion  of  the  breakwater  now  built  are  much  greater 
than  anticipated,  and  emphasize  the  advisability  of  speedily  complet- 
ing the  remainder  of  the  projected  piers. 

The  Duluth  and  Iron  Eange  Eailroad  has  now  m  successful  opera- 
tion four  large  ore  docks,  and  expects  to  build  another  as  soon  as  the 
financial  situation  now  existing  throughout  the  country  becomes 
better. 

^  At  the  close  of  the  last  fiscal  year  a  contract  with  Messrs.  Powell  & 
Mitchell  was  in  force  to.build  200  feet  of  the  west  pier.  This  contract 
was  duly  completed  within  the  time  called  for.  An  inspection  made  in 
June,  1894,  showed  these  two  piers  to  be  in  good  condition. 

The  Iron  Eange  is  the  only  railroad  using  this  harbor  as  a  shipping 
point,  and  the  business  of  the  place  has  heretofore  been  entirely  subsidi- 
ary to  the  iron-ore  interests  of  the  Vermilion  range,  but  the  immense 
quantities  of  excellent  iron  ore  recently  developed  in  the  Missabe  range 
bid  fair  to  be  quite  as  important  as  the  former,  and  are  likely  to  seek 
an  outlet  through  Agate  Bay. 

Of  iron  ore  alone  there  were  shipped  from  this  port  during  the  season 
of  1893,  902,268  net  tons. 

Agate  Bay,  known  locally  as  Two  Harbors,  is  in  the  collection  district  of  Duluth, 
Minn.,  which  is  also  the  nearest  port  of  entry.  The  nearest  light-house  is  situated 
on  the  east  point,  Agate  Bay,  Minnesota. 

Abstract  of  appropriations  for  improving  harbor  at  Ayatc  Bay,  Minnesota, 

Bv  act  of  Congress — 

Approved  August  5,  1886 $22,500 

Passed  August  11,  1888 15,000 

Approved  September  19,  1890 25,000 

Approved  July  13, 1892 30,000 

Total 92,500 

KXI'KXDITUKKS. 

Amount  expended  under  approved  project  to  Juno  30,  1894 $89, 222. 24 

Balance  available  July  1,  1894 3,277.76 
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ESTIMATES. 

Amount  necessary  to  complete  the  present  approved  project  as  based  on 

the  last  estimate  of  1887 $151,708 

At  tho  present  prices,  the  water  beiup^  mucb  deeper,  this  amount  will  build  only 

700  feet  of  the  950  feet  of  pier  yet  to  be  built. 

Amount  required  annually  for  preserving  and  maiDtainiun^  the  improve- 
ment after  completion $2, 000 

Money  statement. 

July  1,  1893,  balance  unexpended $30,388.42 

June  30,  1894,  amount  expended  during  fiscal  year 27, 110. 66 

July  1,  1894,  balance  unexpended 3, 277. 76 

{Amount  (estimated)  required  for  completion  of  existing  project 151, 708. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1896  161, 708. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

COMMERCIAL    STATISTICS. 

Vcastla  arriclng  and  departing  at  Agate  Bay,  Minnesota. 


Year. 


1885. 
1886. 
1887. 


1890: 

Steam.  968 

Sail, 82 

1891: 

Steam,  1,188 

Sail  and  whaIebftck^  62 . 


VC88Cl«. 


i  Estimated. 
I    tonnage. 


I 


1893: 


Steam.  1,104 

Sail,  188 

Whaleback,  40 . 


Steam,  1,016 

Sail,  146 

Whaleback,  16 . 


174 
263 
465 
749 
1,255 

1,050 


1,250 


1,330 


295,800 

460. 000 

697,  500 

1,436,000 

2,400.000 

2,625,000 


2, 015, 000 


3, 101, 600 


\ 


I 


1,178   2,386,200 


Increase. 


164,200 
237,500 
738,500 
964,000 

225,000 
290,090 

180,600 
-715, 400 


1885. 
1886. 
1887. 
1888. 
1889, 
1890. 
1891. 
1892. 
1893. 


Receipts  and  shipments. 


Year. 


Oro 
shipped. 


Tons. 
225, 484 
304, 396 
394, 252 
TiOd,  964 
924,  054 
084,  215 
,  000,  052 
, 304, 885 
902,208 


Other 
freight  re- 
ceived and 
shipped. 


Tons. 
10, 895 
21,954 
0,620 

30,  352 

31,  731 
37,268 
41, 181 
54.477 
57, 616 


Estimated  value  of  freight  received  and  shipped  (exclusive  of  ore). 


Year. 


1887. 


Amount. 


$96,000 


222,000 
240,000 


Year. 


1891. 
1802. 
1893. 


Total. 


Tons. 

236, 379 

326,350 

400, 872 

540, 316 

955,  785 

1, 021, 483 

1,041,233 

1, 359, 362 

959, 884 


Amount 


$225. 000 
320,  000 
360,000 


There  were  no  new  lines  of  transportation  established  last  year. 
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II  3. 

IMPROVEMENT  OF  HARBOR  AT  DULUTH,  MINNESOTA. 

THE   CANAL   OR  ENTRY. 

The  question  of  ownership  of  the  land  occupied  by  the  canal  is  still 
unsettled  and  is  somewhat  complicated,  owing  to  the  deed  of  the  city  of 
Duluth  to  the  platted  lots  having  been  accepted  in  part  only  by  the  act 
of  Congress  of  August  11, 1888,  to  the  claims  of  the  late  Mr.  Wilhelm 
Boeiug  to  i)roperty  not  included  in  the  deed  but  covered  by  the  canals 
and  to  the  fact  that  the  city  of  Duluth  has  never  vacated  to  the  United 
States  the  underlying  ])ortion8  of  streets. 

An  investigation  of  this  question  of  ownership^  wa«  ordered  in  the  act 
of  July  13,  1892,  and  the  rei)ort  concerning  it  was  published  in  House 
Ex.  Doc.  No.  122,  Fifty-second  Congress,  second  session. 

The  piers  whicli  form  the  banks  of  the  canal  are  greatly  in  need  of 
renewal,  but  this  should  not  be  undertaken,  nor  even  extensive  repairs 
put  on,  until  the  title  of  the  United  States  to  all  the  land  needed  has 
been  clearly  established. 

Twenty-five  thousand  dollars  should  be  available  for  repairs. 

While  the  piers  were  built  for  a  depth  in  the  canal  of  only  12  feet, 
they  show  jio  signs  of  giving  way  with  an  existing  depth  of  from  18  to 
over  30  feet,  which  means  that  they  will  not  have  to  be  rebuilt  at  pres- 
ent for  a  new  22-foot  channel. 

During  the  past  fiscal  year  $820.12  were  expended  in  repairing  the 
outer  end  of  the  north  pier  to  protect  it  against  the  attacks  of  ice  and 
rafts. 

THE   HARBOR  BASIN. 

No  work  has  been  done  upon  the  harbor  basin  during  the  year,  and 
no  i-omidaints  of  shoaling  have  been  heard.  This  basin  should  be 
enlarged  where  it  joins  the  new  channel  east  of  Rice  Point,  as  boats 
are  constantly  backing  out  from  one  wharf  to  move  to  another.  A  large 
majority  of  the  vessels  bound  to  West  Superior  come  in  through  the 
canal  and  pass  through  this  basin  and  the  new  channel  over  to  the 
West  Superior  wharves.  At  least  $75,000  could  be  profitably  expended 
in  this  work  during  the  next  year. 

RICE   POINT   CHANNEL. 

The  dredging  for  the  new  channel  east  of  Rice  Point  was  cofbmenced 
in  1889.  The  length  of  this  channel  is  1.6  miles.  The  present  project 
calls  for  a  width  in  this  channel  of  200  feet.  It  should  be  at  least  400 
feet  wide,  safely  and  conveniently  to  accommodate  the  traffic  now  pass- 
ing through  it." 

It  is  used  by  numerous  tugs,  light,  or  with  large  rafts  of  logs  in  tow, 
and  the  ferryboats  make  hourly  trips  in  both  directions.  No  small  por- 
tion of  the  vessels  passing  through  this  channel  go  to  West  Superior, 
so  that  money  spent  on  this  as  well  as  on  the  harbor  basin  is  for  the 
benefit  of  that  place  as  well  as  Duluth.  It  is  at  present  by  far  the  most 
important  part  of  the  harbor  improvement  at  the  head  of  the  lakes,  and 
$100,000  cinild  be  profitably  expended  upon  it  during  the  next  fiscal 
year. 

Under  the  agreement  in  force  at  the  close  of  the  last  fiscal  year,  with 
Messrs.  Williams,  Daugherty  &  Upham,  some  50,548  cubic  yards  have 
Jieen  dredged  since  Julv  1, 1S93,  giving  a  depth  of  16  feet  and  a  width 
^  200  feet  with  250  to  300  feet  width  at  the  bend. 
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NORTH   SHORE   CHANNEL,  ST.  LOUIS  BAY. 

This  cliaunel  runs  from  the  end  of  Rice  Point  around  parallel  to  the 
dock  line,  along  the  north  side  of  the  bay,  till  it  meets  the  channel 
along  the  south  shore.  They  join  opposite  West  Duluth.  At  the  close 
of  navigation  in  1893  this  channel  had  a  width  of  from  160  to  250  feet, 
with  a  ruling  depth  of  over  16  feet,  secured  under  contract  with  Messrs. 
Williams,  Daugherty  &  Upham.  To  complete  the  widening  of  this 
channel  to  200  feet  will  require  $35,000,  which  can  be  advantageously 
expended  during  the  next  fiscal  year. 

This  channel  is  having  increased  use  every  year,  and  is  of  great  im- 
portance to  the  commercial  interests  west  of  Eice  Poin*5.  The  Missabe 
and  Northern  Railroad  Company  has  built,  probably,  the  largest  ore 
dock  in  the  United  States,  and  other  commercial  industries  will  locate 
themselves  there  as  soon  as  the  country  is  relieved  from  the  present 
financial  depression. 

PARK   POINT   CHANNEL. 

Nothing  has  been  done  to  this  proposed  channel.  The  approved  proj- 
ject  calls  for  a  channel  2,640  feet  long,  parallel  to  Minnesota  Point  on  the 
northerly  side  of  Superior  Bay,  and  near  the  established  harbor  line. 
To  give  this  a  navigable  depth  of  16  feet  and  a  width  of  200  feet  will 
require  $33,000,  but  as  this  portion  of  the  harbor  is  not  at  present  avail- 
able for  dockage  purposes,  the  dredging  of  this  channel  can  be  advan- 
tageously deferred,  a  deepening  of  all  the  existing  channels  to  a  navi- 
gable depth  of  over  20  feet  being  of  much  greater  importance,  in  view  of 
of  the  early  completion  of  the  20-foot  project  between  Bufi'alo  and  Duluth. 

ST.   LOUIS   RIVER   ABOVE   GRASSY   POINT. 

The  St.  Louis  River  above  Grassy  Point  has  a  depth  of  over  10  feet 
for  several  miles  and  8  feet  to  Fond  du  Ltic  Station.  Four  or  5  feet 
can  be  carried  up  to  the  foot  of  the  rapids,  from  which  point  up,  the 
river  has  a  fall  of  about  400  feet  in  less  than  7  miles.  The  utilization 
of  this  immense  water  power  has  already  been  commenced,  the  first 
dam,  located  at  Thomson,  being  completed  and  giving  a  head  of  16 
feet*  A  deep  navigable  channel  to  Fond  du  Lac  is  essential  to  the 
success  of  any  enterprise  in  this  locality. 

From  Grassy  Point  for  several  miles  up  the  river  there  are  pools  of 
from  500  to  several  thousand  feet  in  length,  having  widths  of  over  200 
feet  and  depths  of  from  17  to  27  feet.  Between  the  i)ools  are  shoaler 
reaches  of  only  10  feet  depth. 

Under  the  above  contract,  some  107,143  cubic  yards  were  dredged 
through  the  shoal  places  between  pools.  Much  of  the  material 
removed  was  sawdust,  the  tailings  of  the  lumber  mills  on  the  upper 
river.  The  dredging  gave  the  bars  a  width  of  95  to  100  feet  and  a 
depth  of  17  feet,  thus  securing  good  16-foot  navigation  up  to  Ironton, 
4 J  miles  above  Grassy  Point. 

The  estimated  cost  of  a  channel  100  feet  wide  and  16  feet  deep  from 
Grassy  Point  to  the  deep  pool  near  Fond  du  Lac  is  $112,822.88  (see 
report  of  survey  of  St.  Louis  Rivei**);  deducting  the  $22,500  already 
expended  will  leave  $90,332.28  required  to  complete  the  project. 

A  complete  map  of  Duluth  Harbor  was  published  in  the  last  Annual 
lieport.  Appendix  J  J. 


•Appendix  H  H  11,  Report  of  Chief  of  Engineers,  1892. 
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GENERAL   REMARKS. 

As  Congress  has  sanctioned  by  legislation  the  project  of  a  20-foot 
waterway  between  Buffalo  and  Duluth,  and  as  the  channels  in  Superior 
and  St.  Louis  bays  are  the  last  connecting  links  in  this  chain  of  improved 
navigation,  it  may  be  proper  to  invite  attention  to  the  wisdom  of  pro- 
viding for  an  early  increase  in  the  depths  of  these  channels  to  an  avail- 
able depth  of  20  feet,  which  means  22  feet  in  actual  depth,  so  as  to  have 
them  ready  to  meet  the  completion  of  the  20-foot  channel  at  the  Sault 
Ste.  Marie  and  elsewhere. 

Nearly  GO  per  cent  of  the  commerce  passing  the  Sault  Ste.  Marie  comes 
to  Duluth  and  Superior,  and  unless  vessels  drawing  20  feet  can  readily 
and  safely  enter  the  Superior  and  Duluth  entrances  and  get  up  to  their 
docks,  the  rest  of  the  improvement,  costing  very  many  times  that  of 
the  betterment  needed  at  this  end,  will  be  of  but  limited  use. 

The  estimates  for  20-foot  channels  in  Duluth  and  Superior  harbors 
were  given  in  Report  of  Chief  of  Engineers,  1892.  Appendixes  H  H  3 
and  H  H  4,  pp.  2128-2137. 

I  renew  my  recommendation  of  last  year  that  the  United  States  pur- 
chase an  efficient  dredging  and  pile-driving  plant  for  the  general  use 
of  the  district,  the  cost,  some  $65,000,  to  be  divided  among  the  various 
works  in  proportion  to  their  relative  importance. 

This  work  is  in  the  collection  district  of  Dnlutli,  Minu.,  which  is  also  the  port  of 
entry.  The  nearest  light-hoiiso  is  sitaated  on  the  outer  end  of  the  south  pier  of  the 
Duluth  Canal,  and  a  range  light  is  located  on  the  inner  end  of  the  same  pier. 

Ab8iract  of  appropriaiione  for  improving  harbor  at  Duhith^  Minn. 

By  act  of  Congress  approved — 

March  3,  1871 $60,000.00 

June  10,  1872 50,000.00 

Allotted  from  act  passed  March  3,  1873 36,049.20 

By  act  of  Congress  approved — 

June  23,  1874 10,000.00 

.  March  3,  1875 35,000.00 

August  14,  1876 15,000.00 

June  18,  1878 30,000.00 

March  3,  1879 25,000.00 

June  14,  1880 25,000.00 

March  3,  1881 40,000.00 

By  act  of  Congress  passed  August  2, 1882 45,000.00 

By  act  of  Congress  approved — 

July  5,  1884 45,000.00 

August  5,  1886 56,250.00 

By  act  of  Congress  passed  August  11, 1888 80, 000. 00 

By  act  of  Congress  approved — 

September  19,  1890 100,000.00 

July  13,  1892 125,000.00 

Total 777,299.20 

The  following  statement  shows  the  manner  in  which  the  appropria- 
tions have  been  expended.  The  amount  expended  under  the  different 
classes  of  work  includes  the  cost  of  soundings,  superintendence,  buoy- 
ing, and  contingencies: 

Total  amount  expended  to  Juno  30, 1894 : 

Breakwater $110,000.00 

Canal  piers,  etc 88,801.49 

Dredging 569,180.04 

Total 767,981.53 
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Expended  prior  to  present  project : 

Breakwater $110,000.00 

Canal  piers,  etc 45,698.33 

Dredging 114,953.48 

Totiil 270,651.81 

Expended  nnder  the  present  project  (adopted  in  1881) : 

Canal  piers,  etc 43, 103. 16 

DredgiDg 454,226.56 

Total 497,329.72 

Money  statement 

July  1, 1893,  balance  nnexpended $90,  844. 41 

June  30, 189^4,  amount  expended  during  fiscal  year 81, 526.  74 

J  Illy  1, 1894,  balance  unexpended 9, 317. 67 

f  Amount  (estimated)  required  for  completion  of  existing  project 122, 026. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  237, 322. 88 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3. 1893. 

The  above  balance  is  held  as  a  reserve  fnnd  against  accideut-s  to  piers  or  channels. 


COMMERCIAL   STATISTICS. 

Arrirah  and  clearances  of  vessels  at  Duluthy  Minn.,  for  180J  and  lS9.i. 


1803. 

Arriv-     Clear-  !  t.„.„, 
al«.    1  anccs.     ^®*"^- 

1892. 

Dc8i;;nation. 

Tonnage. 

C^naHtwisc          - 

1,402  '    1,496  '    2,958 
180  1        167  1        347 

3,588,008  '     1,508       1,535  '     3,043  | 
246, 387  1        -^27           212  j        430  , 

3,519,468 
291,184 

For^ii^n  .... 

Total      

1.642  ,     1,663  1     3,303 

3,834,395       1,735       1,747  ^     3,482  | 

3.810,652 

Comparatlr 

c  statement  of  arrivals  and  clearances,  1S02  and  LS9S. 

Year.                                                           VohhcIh.     Tonndge. 
i        3.482!     3  810  652 

1892           

1  Average 
'  tonnage. 

1         1, 095 
1,160 

1883 

...I         3.305  i     3.834.395 

I          ,         ,       .       , 

IncrcsBc  --. 

•177             23,743 

'               65 

! 

"  Di'creaso. 
Principal  domestic  commodities  received  and  slnppcd  by  Jake,  ISO.}. 


Kcceipts. 


Coal 

Cement 

Lime  ana  bolldiog  stone. 

Salt 

Sngar 

Mannfaetared  iron 

Staves 

Hand  and  gravel . 

General  merchandise 


Toi.8. 


SliipniontH. 


1,124,771  I   Wheat 
4,545   I  Plour. 


20,123 
12,391 
6,834 

5.780 
2.541 
78,  000 


Corn  and  oats,  ete. 

Flax  seed 

Mill  stuffs 

Iron  ore 

Copper 

Lnmbcr  . 


222,648  ||  Miscellaneous  merchandise. 


Total 1,477,633 


Total  . 


ENG  04 127 


Tons. 


591, 788 

301,988 

5,000 

4,000 

11,483 

493, 127 

15,704 

107, 020 

54,199 


1, 584, 309 
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licceipta  of  coal  and  shipments  of  fiour  eastward  for  eleven  years. 


Tear. 

Coal. 

riour. 

Year. 

Coal. 

Tons. 

1,045,000 

735,995 

778,982 

1. 168,  068 

1,124,771 

Floor. 

1883 

Tons, 
420,000 
372,000 
695,000 
736.000 
1,041.000 
1, 435, 000 

Tons. 
91,806 
70,801 
113,190 
133,036 
120, 627 
171,223 

1889 

Tons, 
198,098 
149  112 

1884 

1890* 

1885 

1891      . .     . 

170,774 
288,483 
301,988 

1886 

1892 

1887 

1803 

1888 

'  Coal  receipts  prior  to  1890  are  given  for  the  head  of  tho  lake  (Dulnth  and  Superior) ;  eince  then  for 
Duluthonly. 

The  storage  capacity  of  Duluth  elevator  system  is  25,950,000  bushels,  and  that  ot 
Duluth  elevators  proper  12,650,000  bushels.  The  following  table  gives  the  receipts 
and  shipments  of  wheat  for  twenty -three  years : 


Year. 


Ending  Dec.  31— 

1893 

1892 

1891 

1890 

1880 

1888 

1887 , 

1886 

1885 

1884 , 

Ending;  Aug.  SI— 

1883 


Receipts. 


Tons. 
987, 312 
1,300,817 
.144,082 
460,244 
513, 827 
239,802 
514,089 
675,  977 
446.590 
411,688 


Ship- 
ments. 


Tons. 

1,011.025 

032,222 

1,058,449 
427,725 
4U9, 410 
404,  485 
585,558 
530,  048 
421, 073 
346. 537 


141.234       137,607 


Total. 


Tons. 

,998,337 

2, 3:12, 039 

2,202,531 

887,969 

923,237 

644, 287 

1, 099, 647 

1, 206, 025 

868.563 

758.235 

278,841 


Tear. 


Ending  Ang.  31- 

im.'.y.y.v.'. 

1880 

1879 

1878 

18n 

1876 

1875 

1874 

1873 

1872 

1871 


Receipts 


Tons. 
97,987 
99,965 
40,430 
45,722 
54,092 
13. 817 
43,530 
34,137 
67,224 
59,444 
27,948 
16, 703 


Shi 
men 


L 


Tons. 
99,264 
85,966 
43,610 
44,617 
54,000 
15, 117 
41.292 
32,436 
72.725 
47,495 
28,531 
16,345 


Total. 


Tons. 
197,251 
185.931 
84,040 
90,339 
108,002 
28,934 
84,828 
66,573 
139, 949 
106,939 
56,479 
33,048 


The  above  figures  show  the  movement  of  wheat  at  the  head  of  the  Lake  (Duluth 
and  Superior  combined). 

Average  vessel  tonnage  for  nine  years. 


Year. 


Tons. 


Year. 


Tons. 


Year. 


Tons. 


18H5 1         761 

1886 1         778 

1887 812 


1888 1        887  1    1891 

1889 '        1)70      1802 

1890 '     1.081      1893 


1.129 
1,095 
1.160 


Comparative  statement  of  arrivals  and  clearances  of  vessels  at  Dulnth  for  seventeen  years. 


Arriv- 
als. 

Clear- 
anoes. 

Total. 

1,020 

995 

2,021 

1,237 

1,238 

2. 475 

1,100 

1,100 

2,200 

1,263 

1.265 

2,528 

1,266 

1,268 

2,534 

1,444 

1,451 

2,896 

1,735 

1,747 

3,482 

1, 042 

1,663 

3,305 

Year. 


Comparative  statement  of  imports  and  exports. 

'  T,« ««..♦«        i»..*;«o        Tonnage'       Total 
Import.^.       DutiCH.  ^^,j^.^    _      ^^^^^.^^^ 


1888 ,  $80,001 

188ft 21,852 

181»0 48,027 

18H1 15,">.  44C 

1802 117,759 

1893 130,797 


$2, 909.  00 
2,  931.  CO 
5,  255.  86 
4.  764. 97 
16, 706. 28 
14, 406. 34 


,       $23.40 

49.80 

13.  20 

86.40 

127.84 

154.80 

$2,932.40  I 

2,  980. 80  i 

5,  269.  06  I 
4,8.»1.37 

16,  834. 12  ' 
14,651.23 


Value  of 
domestic 
exports. 

$1,207,858 
1, 405. 447 
1, 521, 761 
2,079.173 
1. 837, 936 
1,419,699 
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Opening  and  closing  of  navigation. 


Tear. 


Opening. 


Closing. 


Year. 


I8» 

1886 
1887 
1W8 
1880 


Apr.  27 
May  7 
May  4 
May  11 
Apr.  11 


Kov.  20  .  1890 
Dec.  U  ,  1891 
Dec.  28  '  1892 
Dec.  31  1893 
Doc.     4   '  1894 


Opening. 


Apr.  16 
Apr.  30 
Apr.  16 
May  9 
Apr.  19 


Cloeing. 


Dec. 

8 

Dec. 

6 

Dec. 

30 

Dec. 

I 

II  4. 

IMPROVEMENT    OF   HARBOR   AT   SUPERIOR    BAY   AND    ST.    LOUIS   BAY, 

WISCONSIN. 

The  natural  channel  connecting  Superior  Bay  with  Lake  Superior 
is  at  the  southern  extremity  of  Superior  Bay.  It  was  originally 
obstructed  by  shifting  bars  with  scarcely  9  feet  of  water  over  them,  to 
remedy  which  the  citizens  of  Sux>erior,  previous  to  1866,  had  made 
some  attempts  at  pier  work,  which  was  subsequently  taken  in  hand  by 
the  United  States  and  the  improvements  continued  until  the  piers  have 
reached  an  aggregate  length  of  6,650  feet. 

When  the  improvement  was  commenced  12  feet  depth  in  the  channel 
was  more  than  sufficient  to  meet  the  requirements  of  the  largest  ves- 
sels. This  depth  has  been  increased,  and  maintained  for  some  time  at 
17  feet,  and  at  no  distant  day  will  have  to  be  still  further  increased  to  22 
feet.  The  crib  piers  which  define  this  channel  are  in  most  part  badly 
conditioned  for  the  present  depth  of  17  feet,  they  having  been  intended 
originally  for  not  over  12  feet.  A  further  increase  in  the  depth  of  the 
channel  may  possibly  make  it  necessary  to  replace  them  with  better 
proportioned  structures. 

In  the  meantime  the  superstructures  will  have  to  be  extensively 
repaired.  It  is  in  the  interest  of  economy,  as  matters  stand  at  pres- 
ent, to  postpone  all  general  repairs  to  the  latest  moment  pending  the 
consideration  of  the  subject  of  reconstruction,  but  it  is  hoped  that  the 
greater  portion  of  the  present  substructure  cribs  can  be  retained. 

Five  thousand  five  hundred  and  sixty  two  dollars  and  twenty  centos 
were  expended  last  fall  in  repairing  and  strengthening  the  outer  ends 
of  the  piers  to  protect  them  from  ice  and  rafts. 

Further  repairs  will  have  to  be  made  this  season. 

The  shore  on  the  Wisconsin  side  is  advancing  rapidly,  and  soon  the 
sand  which  drifts  around  the  end  of  the  Wisconsin  pier  will  necessitate 
the  extension  of  this  pier. 

The  Land  Office  having  decided  that  the  title  to  the  land  on  Wiscon- 
sin Point;  where  the  southerly  pier  is  situated,  is  not  vested  with  the 
United  States,  it  will  be  necessary  to  take  steps  to  acquire  title  to  a 
strip  sufficiently  wide  to  include  the  pier  and  ground  enough  for  a  future 
widening  of  the  channel. 

Under  the  contract  with  C.  S.  Barker,  in  force  at  the  close  of  the  last 
fiscal  year,  68,966  cubic  yards  were  dredged  out  from  between  the  piers, 
leaving  a  channel  with  minimum  width  of  180  feet  and  depth  of  17  feet. 

CHANNEL  IN   Sl'PERIOR   BAY. 

The  channel  in  Superior  Bay  has  neither  the  directness  nor  width  to 
permit  vessels  to  reach  Connors  Point  safely  without  the  assistance  of 
a  tug  or  local  pilot,  though  its  condition  has  been  vastly  improved  in 


Digitized  by  VjOOQ IC 


2020   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

the  past  few  years.  Its  present  condition  is  good,  but  vessels  botind 
for  West  Superior  will  not  use  it  so  long  as  the  shorter  and  much  easier 
route  through  Duluth  Canal  is  in  good  condition.  It  is  used  consider- 
ably, however,  by  rafts,  and  should  not  be  allowed  to  deteriorate. 

In  order  that  vessels  may  navigate  this  channel  at  all  times  safely,  it 
is  essential  that  it  be  widened  and  straightened  considerably. 

In  this  connection  attention  is  invited  to  the  interest  in  common  of 
West  Superior  and  Duluth  in  the  anchorage  basin  inside  the  Duluth 
Canal  and  the  channel  along  the  east  side  of  Eices  Point. 

QUEBEC    CHANNEL. 

This  was  widened  and  deepened  under  the  above  contract  and  left 
with  a  minimum  width  of  200  feet  and  depth  of  10  feet. 

THE   NEMADJI   RIVER. 

The  bar  at  its  mouth  is  a  serious  obstruction  and  was  dredged  in 
1891.  It  will  probably  require  redredging  each  year  after  the  spring 
floods  to  maintain  a  serviceable  channel;  this  will  require  about  $5,000 
annually. 

SUPERIOR   DOCK   LINE   CHANNEL,   SUPERIOR   BAY. 

This  channel  as  proposed  will  extend  from  the  Northern  Pacific  coal 
dock,  opposite  the  Quebec  Channel,  northerly  to  the  main  natural  chan- 
nel at  Connors  Point,  and  parallel  to  and  150  feet  from  the  dock  line. 
The  city  of  Superior  started  this  channel  and  completed  some  4,300  feet, 
with  a  depth  of  19  feet  and  a  width  of  from  100  to  130  feet.  Under  the 
above  contract  the  United  States  widened  this  channel  to  a  minimum 
of  16  feet  in  depth  over  a  length  of  some  3,300  feet,  leaving  as  the  joint 
result  of  city  and  United  States  dredging  a  channel  some  4,400  feet  in 
length,  with  a  width  of  300  feet  along  3,200  feet,  of  250  feet  along  200 
feet,  and  130  feet  along  the  balance. 

CHANNEL  ALONa  VflSCONSIN  DOCK  LINE,  ST.  LOUIS   BAY. 

The  projected  channel  between  Connors  Point  and  Grassy  Point 
along  the  West  Superior  dock  line  is  11,850  feet  in  length,  and  has  a 
width  of  from  60  to  200  feet,  with  a  minimum  depth  of  16  feet. 

The  last  3,300  feet  of  this  channel  was  dredged  during  the  past  year 
under  the  above  contract.  Vessels  drawing  16  feet  can  now  reach 
Grassy  Point  by  two  channels,  one  on  the  north  and  the  other  on  the 
south  side  of  St.  Louis  Bay. 

GENERAL   REMARKS. 

The  approved  project  of  1881  provides  for  the  maintenance  of  piers 
at  the  natural  entry  and  dredging  between  them  a  channel  300  feet 
wide  and  16  feet  deep ;  a  channel  150  feet  wide  from  the  entry  past 
Nemadji  River  to  Quebec  Dock  parallel  to  shore;  a  channel  100 
feet  wide  from  Quebec  Dock  along  southerly  side  of  Superior  Bay 
to  St.  Louis  River  opposite  Connors  Point,  and  the  preservation  of  the 
old  Quebec  Channel;  and  in  1881=  Congress  authorized  the  improve- 
ment of  the  St.  Louis  River  Channel  in  St.  Louis  Bay,  and  in  1892  it 
authorized  the  dredging  of  a  channel  along  the  dock  line  on  south  side 
of  Superior  Bay  between  the  Quebec  Channel  and  the  main  channel 
opposite  the  base  of  Connors  Point  . 
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As  far  as  depth  is  concerned  the  project  is  completed.  None  of  the 
existing  channels  are  suflSciently  wide,  however,  to  permit  vessels  to 
enter  or  leave  the  dock  slips  safely.  There  is  great  danger  of  their 
colliding  with  the  farther  bank  and  injuring  their  steering  or  propel- 
ling apparatus  in  doing  this.  Furthermore,  this  movement  is  a  slow 
one  and  practically  blocks  the  channel  until  the  maneuver  is  com- 
pleted. The  channels  should  be  widened  to  400  feet  in  the  vicinity  of 
the  docks,  and  300  feet  elsewhere. 

A  complete  map  of  Superior  Harbor  was  printed  in  the  last  Annual 
Keport,  Appendix  J  J. 

Superior,  West  Superior ,  and   Connors  Point  are  in  the  collection  district  of 
Superior,  AVis.,  Marquette,  Micli.,  being  the  port  of  entry.    The  nearest  light-liouso   ■ 
is  situated  on  the  outer  end  of  south  pier  of  the  Superior  cntr}'. 

Recommendations  for  next  year. 

For  repair  fund  for  entry  piers $30,000 

For  the  channels  in  Superior  Bay 50, 000 

For  dredging  at  the  mouth  of  the  Nemadji  River 5, 000 

For  channel  in  St.  Louis  Bay 75, 000 

Total 160,000 

Ab9tra4:t  of  appropriations  for  improving  harbor  at  Stt2)€rior  Bay  and  St.  Louis  Bay, 

Wisconsin. 
By  act  of  Congress  approved — 

March  3,  1867 $63,000.00 

April  10,  1869 45,000.00 

July?,  1870 40,000.00 

March  3,  1871 60,000.00 

June  10,  1872 50,000.00 

Allotted  from  act  approved  March  3,  1873 63,950.80 

Alloti«d  from  appropriation  for  *'  repairs  of  harbors  on  northern  lakes  " . .  5, 433. 00 
By  act  of  Congress  approved — 

August  14,  1876 3,000.00 

June  18,  1878- 3,000.00 

March  3,  1879 5,000.00 

June  14,  1880 5,000.00 

March  3,  1881 10,000.00 

August  2, 1882 40,000.00 

July  5,  1884 45,000.00 

August  5,  1886 22,500.00 

By  act  of  Congress  passed- August  11,  1888 50,000.00 

By  act  of  Congress  approved  September  19,  1890 65,000.00 

By  act  of  Congress  approved  July  13,  1892 70,000.00 

Total 645,883.80 

EXPEXDITURES. 

Amount  exx>cndod  under  original  project  adopted  in  1867 $258, 000. 00 

Amount  expended  under  project  recommended  by  Board  of  Engineers 

in  1873 77,513.26 

Amount  expended  under  present  project  to  Juno  30,  1894 295,  339. 92 

Total 630,853.18 

The  following  statement  sliows  the  manner  in  which  the  appropria- 
tions have  been  expended.  The  amount  expended  under  the  diiferent 
classes  of  work  includes  the  cost  of  examinations,  soundings,  superin- 
tendence, buoying,  and  contingencies. 

Repairs  and  beach  protection $13,  233. 00 

Construction  and  repair  to  piers '. 324,  005. 73 

Dredging 293,614.45 

Total 630,853.18 
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Money  statement. 

July  1, 1893,  balance  nnexponded $88, 066. 68 

June  30,  1894,  amount  expended  during  fiscal  year 73, 036. 06 

July  1,  1894,  balance  unexpended 15, 030. 62 

{Amount  (estimated)  required  £or  completion  of  existing  project 156, 736. 00 
Amount  that  can  be  proHtably  expended  in  fiscal  year  ending  J  une  30, 1896  156^  736. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

The  above  balance  is  held  as  a  reserve  fund  for  repairs,  etc 


Jhstract  of  proposals  for  repairs  to  piers  at  the  Superior  entrance  to  Superior  Bay,  Wis- 
consin j  received  at  DuJuth,  Minn,,  by  Maj,  Clinton  B.  Sears,  Corps  of  Engineers. 
Opened  July  81,1893. 


No. 


>'anio  and  address  of  bidder. 


For  removing 
old  work  and 
furnifthingnew 
material  and 
placing  in  posi- 
tion and  8C- 
cnriagthe  J  2  by 
12  incli  upright 
timbers  arouud 
and  inside  ends 
ofpior,  and  the 
steel -plate 
sheeting,  in 
total. 


W.  E.  Moran  &  Co.,  West  Superior,  Wis 
John  J.  Lynch  and  Hugh  Campbell, 

Duluth,  Minn 

Edward  McCue,  Duluth,  Minn 

George  Taylor,  Duluth,  Minn 

Oman  W.  Fiah  and  Simon  Dumond, 

Duluth,  Minn 

Shipley  &  Co.,  Duluth,  Minn 

Hugh  Steele,  Duluth,  Minn.l 

W.  A.  Whitney,  West  Superior,  Wi». . 

Louis  C.  Meining,  Duluth,  Minn 

Campbell  &.  McDonald,  Dulnth,  Minn. 

Hoocl  &  Kingbom.  Duluth,  Minn 

Fred  A.  Dole,  Superior,  Wis 


$1,333.76 

1.29T.23 
1,237.80 
1, 4S7. 00 

1,835.00 
1, 448. 00 
940.00 
1.225.00 
1.66.3.09 
2, 120. 00 
1, 184. 69 
1, 152. 00 


For  removing 
old  work  and 
furnishing  new 
material  and 
placing  in  posi- 
tion and  se- 
curing  the  bal- 
ance *if  the 
work,  including 
the  nccf'ssary 

fihiltinc  of 
atone  baUast. 
per  M  ieet,  B. 
M.,  of  new  tim- 
ber 8  upp  lie*  I  in 
place,  aliout 
160,000  feet. 


$22.00 

24.50 
17.70 
25.40 

19.50 
23.00 
21.00 
18.25 
18.20 
26.00 
20.30 
20.00 


Forstone  bal- 
last in  place, 
either  inside 
work  as  a  till- 
ing or  out- 
side as  rip- 
rap, per 
eortl,  80  cords, 
more  or  less, 


*  $1,195. 30 

7.00 
6.50 
7.00 

10.00 
11.50 
5.40 
7.60 
12.00 
8.00 
9.10 
7.50 


Total. 


$6,049.00 

5,777.23 
4,589.80 
0,111.00 

5. 755. 00 
6,048.00 
4, 732. 00 
4.745.00 
5,535  69 
6, 920. 00 
5, 160. 69 
4,952.00 


» Total. 


Contract  awarded  to  Edward  McCne,  with  the  approval  of  tho  Chief  of  Engineers, 
August  14,  1893. 
Coutract  dated  August  10,  1893.     Work  to  be  completed  by  November  1,  1893. 


COMMERCIAL   STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Supcriw,  Wis.,  for  two  years. 


Year. 


Arrivals 

and  clear- 1   Tonnage, 
ances.     I 


1892. 
1893. 


Increa.se. , 
Decrease  . 


31 


1.940         2.496,.'i07 
1.9U9  !       2,571.917 

75,410 
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Average  vessel  tonnage. 

18$>3 1,347 

1892 1,287 

Increase 60 

Of  the  number  of  vessels  reported  above  for  1893,  1,  454  ivcre  steam  and  455  sail- 
in|i:  vessels. 

There  were  built  by  American  Steel  Barge  Company,  at  Superior  during  the  year 
1893: 

Tonnage. 

1  steel  passenger  steamer 1, 511 

5  steel  barges 7,866 

The  storage  capacity  of  the  Superior  elevators  is  11, 000, 000  bushels. 

Shipments  and  receipts  by  lake  of  leading  articles  during  season  of  1893. 


Article. 


•SHIPSIB2fT& 

Wheat 

Other  grain 

Flonr  

Wool 

Bran 

Copper  ore 

Liim  ber , 

Iron  ore 

Canned  pioda 

Total 


Tons. 


Article. 


il  BBCEIPTS. 

340.450    I  Coal 

3,150  II  Cement 

258,905  il  Sugar 

150    I  Oil J 

0,296  j;  Salt 

21,272    '  Miscellaneous 

33,415 

34,920  Total 

878 

.,  Total  receipts  and  shipmenta 

690,526  I 


Tons. 


1  196,610 
3,242 
3.168 
750 
5,045 
5,0(10 


1,  213,  824 


1,  913, 350 


Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Tear. 


1884 
188.S 
I89i*> 
18p7 


Tons.  Year.  Tons. 

17,462  1 1  1888 ,'        327,327 

33,626  II  1889 1,006,542 

117,027   ,1890 1  1,405,385 

170,020,    1891 ;  1,616,648 


r 


Tear.  Tons 

1892 1,733,444 

1893 '      1,913.350 


Comparative  statement  of  arrivals  and  clearances  of  vessels  for  ten  years. 


Year. 


18^ 

1^5 
1836 
1887 


Vessels. 


194 
200 
316 
462 
812 


Tonnage. 


I 


Year. 


119,288 
113,  519 
283,787 
404,780 
915, 816 


1890 
!  1891 
j  1892 

1893 


Vessels.  ;  Tonnage. 


1,122,048 
1, 541, 777 
2,  984, 463 
2, 498,  507 
2, 571,  917 


000 

1,256 

1,610 

1,940 

1,909 

I  I  5. 

IMPROVEMENT  OF  HARBOR  AT  ASHLAND,  WISCONSIN. 

TLe  southern  end  of  Chequamegon  Bay  forms  the  harbor  of  Ashland, 
Jind  as  the  length  of  the  bay  is  considerable  it  was  iiecessaiy  to  pro- 
tect the  wharves  from  the  waves  to  enable  vessels  to  use  them  at  all 
times.  The  approved  project  is  for  the  construction  of  a  pile,  slab,  and 
rock  breakwater  8,000  feet  long,  dredging  a  channel  of  the  necessary 
depth  along  the  dock  line,  and  closing  the  breach  in  Chequamegon 
Point  with  a  brush  and  stone  dike. 
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The  breakwater  consists  of  three  rows  of  piling  filled  iii  with  slabs, 
which  are  anchored  with  large  rock. 

This  construction  has  only  its  cheapness  to  commend  it.  In  the  long 
run,  however,  it  will  prove  very  expensive,  as,  ultimately,  it  will  have 
to  be  reinforced  with  a  solid  bank  of  riprap. 

Under  the  contract  in  force  at  the  close  of  the  last  fiscal  year,  600 
feet  Avere  added  to  the  outer  end  and  1,080  feet  to  the  inner  end  of  the 
breakwater,  making  the  total  length  7,363  feet.  The  work  was,  for  this 
kind  of  structure,  very  substantially  done,  much  more  so  than  any  of 
the  old  work. 

The  breakwater  is  still  of  insuflBlcient  length  to  give  protection  ifo  all 
the  wharves  of  the  city,  but  its  influence  in  diminishing  the  turbulence 
of  the  waters  of  the  harbor  is  distinctly  apparent. 

An  unusually  severe  storm,  May  18,  1894,  damaged  the  old  work 
first  put  in,  that  of  1889,  to  the  extent  of  some  $8,000.  Bat  $3,200 
were  available  for  repairs.  This  is  being  expended  for  repairiog  and 
strengthening  the  weakest  portions.  No  attempt  is  being  made  to  close 
the  existing  gaps.  At  least  $5,000  should  be  immediately  available  for 
complete  repairs.  A  long  delay  will  necessitate  the  doubling  of  this 
estimate. 

The  same  storm  made  a  breach  through  Chequamegon  Point,  which, 
when  inspected  in  June,  had  a  width  roughly  estimated  at  600  feet,  with 
a  measured  depth  of  2^  to  4^  feet  along  the  shoalest  line.  The  breach 
took  place  at  one  of  the  strongest  parts  of  the  point,  to  the  north  of 
the  protection  work  put  down  in  1891,  and  it  widened  till  it  reached 
the  head  of  the  protection  work,  where  it  stopped.  It  is  liable  to  widen 
still  more  in  the  other  direction, however.  It  will  cost  $10,000  to  close 
it  as  it  now  exists.  Xo  great  permanent  deepening  is  apprehended, 
as  the  bottom  is  well  riprappetl  with  gravel  and  cobble  stones,  which 
have  subsided  as  the  sand  washed  out,  and  as  the  same  natural  forces 
that  built  up  the  point  are  still  in  operation.  The  protection  work  of 
brush  and  stone  put  in  in  1891  had,  by  1893,  subsided  over  a  length  of 
some  400  feet,  so  as  to  permit  a  small  flow  of  water  across  the  point. 
This  Avas  raised  and  strengthened  in  1893  under  a  contract  with  Hugh 
Steele.  The  inspection  in  June  showed  this  new  work,  as  well  as  the 
old,  to  be  in  good  condition  and  greatly  strengthened  by  an  accumula- 
tion of  sand  in  front. 

To  complete  the  breakwater  as  originally  projected  will  cost  $20,000. 
Much  stronger  work  should  be  put  in,  however,  and  it  will  be  economy 
to  spend  on  the  remaining  637  feet  $30,000  instead  of  $20,000. 

A  harbor  line  has  been  established  by  the  city,  but  there  is  not  a 
uniformity  of  depth  along  it.  To  give  a  channel  200  feet  wide  and  17 
feet  deep  along  this  dock  line,  about  425,000  cubic  yards  of  material 
will  have  to  be  excavated.  This  will  cost  $93,500,  provided  no  rock  is 
encountered. 

In  order  to  give  iiccess  to  the  wharves  for  vessels  drawing  the  full 
depth  that  the  new  lock  at  Sault  Ste.  Marie  is  expected  to  give,  a 
channel  not  less  than  200  feet  wide,  with  a  depth  of  22  feet,  should  be 
dredged  along  the  dock  line  by  the  time  the  new  lock  is  completed,  and 
to  that  end  work  should  be  begun  soon. 

The  principal  shipments  from  Ashland  arc  iron  ore  and  lumber. 

There  has  been  expended  during  the  year  just  closed  $47,063.08, 
and  the  total  amount  expended  under  approved  project  to  date  is 
$185,145.42. 

This  "work  is  in  the  coUection  district  of  Superior,  Midi.,  Marquette,  Mich.,  being 
the  port  of  entry ;  nearest  light-house^  La  Pointe.  on  Chequamegon  Point,  at  entrance 
ol  Chequamegon  Bay. 
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liecom  mendalivns. 

For  637  feet  extension  to  the  breakwater $30, 000 

For  repairs  and  contingencies 20, 000 

For  dredging 93,500 

Total 143,500 

Abstract  of  appropriations  for  improving  harbor  at  ^ishlandf  B^is. 

By  act  of  Congress — 

Approved  Angust  5,  1886 $22,500 

Of  Angnstll,  1888 60,000 

Approved  September  19,  1890 60, 000 

Approved  July  13,  1892 45,000 

Tot^l 187,500 

Money  ataienient, 

July  1,  1893,  balance- unexpended $49, 417. 66 

Juno  30,  1894,  amount  expended  during  liscal  yoar 47, 063. 08 

July  1, 1894,  balance  unexpended 2, 354. 58 

July  1,  1894,  outstanding  liabilities 2, 354. 58 

{Amount  (estimated)  required  for  completion  of  existing  project 119, 500. 00 
Amount  that  can  be  pro  titably  expended  in  fiscal  year  ending  J  une30,1896  143, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahstriici  of  proposals  for  repairs  to  brush  and  stone  dike  at  Chequamegon  Pointy  in  Ash- 
land Harbor,  Wisconsin,  received  at  DuUtth,  Minn,,  by  Maj.  Clinton  B.  Scars,  Corps  of 
Engineers.     Opened  July  31,  189S, 


Ko. 


Namo  and  address  of  bidder. 


For  fascines 
in  plaoo 

(800  cords, 
more  or 
leiis) 


Davis.  Davidson  &  Smith,  Ashland,  Wis. 

Hof;h  Steele,  Daluth.  Minn 

Edward  Burton,  Ashland,  Wis 


cor< 


■r 


$7.50 
2.25 
7.50 


For  stone 

in  place  (675 

cords,  more 

or  less), 

per  cord,   i 


Total. 


$8.00  $11,400.00 
4.00  I  4,500.00 
7.  50  !  11, 062.  50 

! 


Contract  awarded  to  Hugh  Steele,  with  the  approval  of  the  Chief  of  Engineers, 
Angnst  19, 1893. 
Contract  dated  August  15,  1893.     Work  to  be  completed  by  October  31,  1893. 


COMMEKCIAI.   STATISTICS. 

Arricalit  and  clearances  of  vcsaels  (Cliequamegon  Bag,  including  Washburn  and  Bayfield, 

Wis. )  for  two  years. 


Year. 


;^-«''"«-  ti^T 


18B2  . 
1883. 


7, 104       No  rcconl. 
6, 052  1,  178 
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Principal  articles  of  exports  and  imports  for  189S,* 


Articles. 


BXPOBT8. 

IroD  ore 

Pig  iron 

Stone,  building 

Lumber 

Grain 

Flour 

Total 


Tons. 


1,117,520 

14,500 

42.000 

367,500 

222,600 

8,901 


Articles. 


1.773,021 


IMPORTS. 

Coal 

Oil 

Salt,  lime,  and  cement 

Merchandise  and  miscellaneous 

Total 

Total  receipts  and  shipments 


*Mr.  Joe  M.  Chappie,  of  Ashland,  Wis.,  is  authority  for  this  statement. 
Comparative  statement  of  receipts  and  shipments  for  seven  years. 


TODB. 


724, 4SO 

3.800 

56.740 

201.859 


986,849 


2,750,870 


Year. 

Tons. 

Year 
1890 

Tons. 

2,816,924 
3,217,541 
4, 267, 097 

Year. 

j      Tons. 

1887  .. 

1, 401, 434 
1,357,472 
1, 971. 213 

1803. 

2,  750. 870 

1888 

1891 

1889           -   - 

1892t 

Arrivals  and  clearances  of  vessels  for  seven  years. 


Tear. 


1887 

1888 


Tons. 


892 
2.375 
3,171 


Tear. 


1890. 
1891  . 
1892 1 


Tons. 


Tear. 


4, 489  i{  1893  . 
4,099  I 
7, 104  ' 


Tons. 
0.062 


tThe  years  1802  and  1893  include  the  ports  of  Washburn  and  Bayfield  on  Choquanfegon  Bay. 


116. 
IMPROVEMENT  OP  HARBOR  AT  ONTONAGON,  MICHIGAN. 

Itt  1887  the  Ontonagon  Biver,  which  forms  the  harbor,  had  fairly 
deep  water  in  it,  but  its  mouth  was  obstructed  by  a  bar  which  had  but 
7  feet  depth  over  it.  The  project  then  adopted  was  to  build  parallel 
piers  projecting:  into  the  lake  on  either  side  of  the  river's  mouth,  the 
expectation  being  that  the  current  of  the  river  would  have  suflBcient 
force  to  maintain  a  depth  between  the  piers  of  12  feet  or  more.  This 
expectation  has  not  been  fully  realized,  although  the  piers  are  nearly 
of  the  proposed  length,  the  east  pier  being  2,315  feet  in  length  and  the 
w  est  pier  2,675  feet. 

It  appears  that  the  river  during  the  freshets  is  heavily  charged  with 
sand  and  the  bar  at  the  entrance  forms  as  fast  as  the  piers  are  extended. 
The  channel  which  the  river  is  able  to  maintain  through  this  bar  is 
shifting  and  uncertain. 

Unless  the  piers  can  be  speedily  extended  into  deep  water,  which, 
owing  to  the  gradual  slope  of  the  lake  bottom  and  consequent  great 
expense,  is  hardly  practicable,  it  does  not  appear  advisable  to  carry  the 
pier  work  any  farther  at  present.  The  improvement  of  the  harbor  can 
l)robabIy  be  more  econoini(*ally  pursued  by  dredging  a  channel  through 
the  bfir'each  year,  which  will  cost  from  85,000  to  $10,000  annually. 
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The  total  cost  of  the  improvement  to  June  30, 1894,  was  $317,439.72. 
As  a  result  of  the  improvement  there  was  a  channel  with  least  depth 
of  IC  feet. 

The  contract  in  force  with  George  Taylor  at  the  close  of  the  last  fiscal 
year,  for  repairs  to  the  piers,  was  completed  in  August,  1893.  Further 
repairs  to  the  east  pier  will  be  necessary  during  the  coming  season. 

A  survey  made  in  May,  1894,  showed  a  still  further  shoaling  in  the 
channel.  With  the  approval  of  the  Chief  of  En^rineers  an  open  market 
agreement  was  made  with  Messrs.  Williams,  Daugherty  &  Upham  t.o 
dredge  out  the  channel  to  make  it  available  for  vessels  drawing  12  feet 
of  water.  The  work  is  nearly  finished.  The  price  to  be  paid  is  18  cents 
per  cubic  yard,  which  is  some  6  cents  a  yard  less  than  the  cost  of  the 
last  dredging  done  in  this  harbor. 

Tliis  work  is  in  the  coHection  district  of  Super ior^  Michigan.  Nearest  port  of 
entry,  Marquette,  Mich.  A  light  is  shown  on  the  outer  end  of  the  west  pier  at 
Ontonagon,  Mich. 

Abstract  of  appropriations  for  improving  harbor  at  Ontonagon,  Mich, 

By  act  of  Congress — 

Approved  March  2,  1867 $97,600 

Approved  July  7,  1870 10,000 

Approved  June  23,  1874 23,000 

Approved  Mareh  3,  1875 25,000 

Approved  August  14,  1876 15,000 

Approved  June  18,  1878 1 5, 000 

Approved  March  3, 1879 17,000 

Approved  June  14, 1880 15,000 

Approved  March  3,  1881 20,000 

Passed  August  2, 1882 20,000 

Approved  July  5, 1884 1.5,000 

Approved  Augusts,  1886 13,000 

Passed  August  11, 1888 12,500 

Approved  September  19,  1890 10, 000 

Approved  July  13,  1892 20,000 

Total 328,100 

EXPENDITURES. 

Amount  expended  under  approved  project  to  date $317, 439.  72 

Balance  unexpended  July  1,  1894 10,660.28 

ESTIMATED. 

Estimated  amount  required  annually  for  preserving   and  maintaining 

(dredging)  and  repairs  to  piers $10, 000. 00 

Estimated  amount  required  for  renewal  of  superstructure  of  cast  pier..     20,  000. 00 

Total 30,0C0.00 

Money  statement. 

July  1,  1893,  balance  unexpended $20,219.78 

June  JM),  1894,  amount  expended  during  fiscal  year 9,  559. 50 

July  1,  1894,  balance  unexpended 10,660.28 

July  1,  1894,  outstanding  liabilities 4,992.53 

July  1,  1894,  balance  available 5,667.75 

i  Amount  (estimated)  required  for  completion  of  existing  project 33, 000. 00 
Amount  that  can  be  profitably  expended  in  iiscal  year  ending  June  30, 1896    33, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  aot  of  March  3, 1893. 
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•      COMMEIICIAL   STATISTICS,  OXTOXAGOX,  MICH. 

Not  beiug  able  to  obtain  tbc  statistics  for  tlio  past  fivo  years,  I  append  a  report 
for  1893  without  comparison  with  former  years,  but  it  is  considerably  greater  than 
five  years  ago. 

Arnvals  and  clearances  of  vesach,  L^OS. 

Arrivals *  77 

Clearances 77 

Principal  articles  of  export  and  import. 
Exports :  Ton». 

Lumber 176, 000 

General  merchandise 100 

Total 176,100 

Imports :   General  merchandise 2, 000 


II  7. 
IMPROVEMENT  OF  EAGLE   HARBOR,  MICHIGAN. 

This  harbor  was  improved  in  order  to  form  one  of  the  harbors  of  refuge 
for  this  shore  of  Lake  Superior.  The  entrance  to  the  small  bay  which 
forms  the  harbor  was  obstructed  by  a  rock  ledge  having  but  8|  feet  of 
water  over  it  at  the  shoalest  part. 

The  project  for  its  improvement  was  adopted  in  1866,  but  was  modi- 
fied in  succeeding  years,  so  that,  as  carried  out,  it  provided  for  a  channel 
through  the  rocky  ledge  130  feet  wide  and  14  feet  deep,  marked  by  two 
guiding  cribs,  one  on  each  side  of  the  channel. 

This  work  was  completed  in  1879,  and  appears  to  meet  the  present 
demands  of  commerce. 

The  amount  expended  to  June  30, 1894,  was  $95,238.08. 

Nothing  is  required  at  present  for  the  improvement  or  preservation 
of  this  harbor,  as  the  funds  available  will  probably  be  sufficient  to  keep 
the  work  in  good  condition  for  several  years. 

Modified  estimate  (see  Report  of  Chief  Engineers,  1876,  ii,  328 ;  1877,  I,  98 ; 

11,845) $97,000 

Appropriated 97, 000 

Name  of  harbor.  Eagle  Harbor,  Michigan.  Collection  district,  Superior,  Mich. 
Nearest  light-house,  Eagle  Harbor,  Michigan. 

Money  statement » 

July  1,  1893,  balance  unexpended $2,286.33 

June  30,  1894,  amount  expended  during  fiscal  year 524. 41 

July  1,  1894,  balance  unexpended 1,  761. 92 


COMMERCIAL  STATISTICS,    KAGLE   HARBOR,    MICHIGAX. 

Vessels  arriving  and  departing  during  1893 42 

Imports :  Merchandise tons . .  3, 500 

Statistics  for  previous  years  not  obtainable. 

*  In  addition,  there  wero  a  number  of  arrivalsdnring  the  season  of  both  steam  and 
sailing  vessels  seeking  refuge  during  heavy  weather,  and  frequent  arrivals  of  fishing 
and  other  tugs. 


Digitized  by  VjOOQIC 


APPENDIX    I  I — REPORT   OF    MAJOR    SEARS.  2029 

118. 

IMPROVEMENT  AND  OPERATING  AND  CARE   OF  WATERWAY  FROM 
KEWEENAW  BAY  TO  LAKE  SUPERIOR,  MICHIGAN. 

This  work  was  reported  upon  in  tbeEei)ort  of  tlio  Chief  of  Engineers 
for  1802  (Appendix  III)  under  the  title  of  ^'Portage  Lake  and  Lake 
Superior  canals,  across  Keweenaw  Point,  Michigan,"  but  is  locally 
known  and  referred  to  as  the  Portage  Lake  Ship  canals. 

A  full  account  of  the  history  of  this  work  and  its  purchase  by  the 
United  States  is  given  in  the  above  Annual  Eeport. 

The  full  report  of  the  Board  of  Engineers,  constituted  in  compliance 
with  the  provisions  of  the  river  and  harbor  act  of  August  5,  1886,  is 
given  in  Ex.  Doc.  No.  105,  Forty-ninth  Congress,  second  session. 

This  Board  submitted  estimates  for  a  navigable  depth  of  10  feet  with 
a  minimum  width  of  70  feet,  to  be  obtained  by  dredging  wherever 
required  throughout  the  extent  of  the  waterway,  and  in  addition  esti- 
mates for  an  increase,  should  the  future  needs  of  commerce  demand  it, 
of  the  navigable  depth  to  20  feet,  with  corresponding  increase  of  width; 
also  estimates  of  the  cost  required  to  provide  (for  commerce  as  well  as 
refuge)  enlarged  and  safe  entrances  from  Keweenaw  Bay  and  from  the 
lake.  The  recommendations  of  the  Board  were  approved  by  the  Chief 
of  Engineers  and  the  Secretary  of  War. 

The  approved  project,  therefore,  briefly  stated,  is  as  follows: 

First.  A  16-foot  channel  of  70  feet  bottom  width  from  bay  to  lake. 

Second.  A  renewal  of  the  canal  revetments. 

Third.  A  reconstniction  of  the  piers  at  the  Lake  Superior  entrance, 
and  their  extension  to  30  feet  depth  of  water. 

Fourth.  The  extension  of  the  pier  at  the  Keweenaw  entrance  to  a 
20-foot  depth  of  water. 

Fifth.  At  the  proper  time  hereafter  to  increase  the  channel  depth  to 
20  feet,  with  a  corresponding  width,  which  should  not  be  less  than  100 
feet. 

In  furtherance  of  this  project,  Congress,  by  act  of  July  13,  1892, 
appropriated  $50,000  for  dredging  to  16  feet  depth  and  70  feet  width 
and  for  repairs  to  existing  revetments. 

Most  of  this  has  been  expended  in  dredging  to  a  16-foot  depth  and 
70-foot  width  under  a  written  agreement  with  James  Pryor,  of 
Houghton,  Mich.,  the  lowest  bidder,  and  in  repairs  to  the  revetment 
at  inner  end  of  north  revetment  of  the  Upper  Canal  ($5,480.80). 

Under  authority  of  the  river  and  harbor  act  of  September  19, 1890, 
tlie  Secretary  of  War  allotted  $11,647  for  operating  and  care  of  canals 
and  other  works  of  navigation,  to  be  applied  to  Portage  Lake  and 
Lake  Superior  canals,  Michigan,  for  the  fiscal  year  ending  June  30, 
1894. 

The  approved  project  for  the  expenditure  of  this  allotment  is  to 
maintain  a  depth  equal  to  the  capacity  of  the  present  St.  Marys  Falls 
Canal,  or  in  other  words,  an  available  depth  of  14  feet  with  a  width  of 
70  feet;  to  keep  the  existing  channels  well  marked  by  lights  and 
buoys;  to  keep  a  record  of  the  vessels  and  their  tonnage  using  the  canal; 
to  exercise  the  necessary  care  in  enforcing  regulations  for  the  use  of 
the  canals;  to  make  frequent  surveys  to  determine  changes,  and  to 
check  up  work  done  in  dredging;  to  guard  against  encroachment  on 
the  legally  established  harbor  lines,  and  to  perform  other  work  inci- 
dental to  the  operation  and  care  of  the  canals.  The  amount  allotted 
has  been  expended.    An  itemized  statement  is  herewith  submitted. 
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Owing  to  the  poor  condition  of  .the  existing  revetments,  permitting 
much  material  to  be  washed  into  the  channels,  and  to  the  faulty  design 
of  the  existing  piers  at  the  entrances  and  their  failure  to  extend  to  a 
proper  depth,  more  or  less  dredging  will  have  to  be  done  each  year  to 
maintain  the  improved  channels.  For  this  reason  it  would  be  advan- 
tageous for  the  United  States  to  otra  its  own  plant. 

Since  the  United  States  has  taken  charge  the  navigability  of  the 
waterway  has  been  greatly  bettered,  due  to  the  maintenance  of  an 
increased  depth,  to  the  easing  off  of  sharp  bends,  the  removal  of 
detached  rocks  and  lumps,  and  particularly  to  a  better  and  more 
efficient  system  of  lighting  and  buoyage. 

At  the  close  of  the  fiscal  year,  Jun.e  30,  1892,  the  available  depth 
through  the  entire  route  was  only  12.5  feet  at  a  stage  of  601.3  feet 
above  sea  level.  We  now  have  an  available  depth  of  14  feet  at  a  stage 
of  C01.7  feet  above  sea  level.  A  little  more  dredging  at  shoal  places 
will  give  a  navigable  capacity  equal  to  that  at  the  St.  Marys  Falls 
Canal.  It  will  require  much  more  dredging,  however,  to  get  the  width 
necessary  to  enable  A^essels  to  pass  each  other  with  safety,  especially 
during  strong  winds. 

Since  the  opening  of  navigation  the  present  year  no  complaints 
have  been  received,  and  vessels  loaded  to  13.8  feet  have  had  no  diffi- 
culty in  getting  through. 

The  record  of  vessels  and  tonnage  herewith  submitted  shows  the 
great  amount  of  commerce  using  this  waterway  and  how  important  a 
link  it  is  in  the  chain  of  lake  navigation.  With  the  completion  of  the 
IC-foot  project,  a  very  great  increase  in  the  use  of  this  waterway  may 
be  confidently  expected. 

Attention  is  invited  to  the  four  maps  printed  in  the  last  Annual 
Eeport. 

Kules  and  regulations  for  the  use  of  the  canais  were  approved  by  the 
Secretary  of  War  April  5,  1892.  Owing  to  their  being  no  legal  penal- 
ties attending  their  violation  great  difficulty  has  been  met  with  in 
enforcing  them,  especially  the  one  relating  to  rafts.  The  navigation 
interests  have  suffered  great  inconvenience  and  some  losses,  due  to  the 
flagrant  and  apparently  premeditated  violation  of  the  rules  by  the  raft- 
ing interests.  The  most  serious  case  was  prosecuted  in  the  U.  S.  court 
and  a  verdict  against  the  Government  was  given,  due  to  the  absence 
of  proper  legislation  defining  the  offense  and  inflicting  a  penalty. 

Section  10  of  the  river  and  harbor  act  of  September  19, 1890,  inflict- 
ing a  penalty  of  $5,000  fine  or  one  year's  imprisonment,  or  both,  at  the 
discretion  of  the  court,  should  be  extended  to  cover  violations  of  the 
approved  rules  and  regulations  for  the  use  of  this  waterway,  otherwise 
it  would  be  better  to  abolish  them  entirely. 

APPROPKIATIONS. 

(Sec  p.  2166,  Report  of  Chief  of  Engineers.  1892.) 

Act  of  July  13, 1892 $50,000 

RECOMMEXl>ATIONS. 

For  operating  and  caro,  etc.,  for  fiscal  year  ending  June  30, 1895 $8, 000 

For  continuing  tlio  improvement  of  the  waterway  to  give  a  16 -foot  depth 

and  a  70-foot  width 175,000 

For  providing  a  safe  entrance  from  Lake  Superior 850, 000 

For  providing  a  safe  entrance  from  Keweenaw^  Bay 220, 000 

Total 1,245,000 

This  work  lies  in  the  collection  district  of  Superior.  Nearest  port  of  entry,  Mar- 
quette, Mich.     A  light-house  is  at  or  near  each  entrance. 
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Money  statement. 

IMPROVEMENT. 

July  1, 1893,  balance  unexpended $38, 165.  52 

June  30, 18S4,  amount  expended  during  fiscal  year 36, 553. 56 

July  1,1894,  balance  unexpended 1,611.96 

July  1, 1894,  outetanding  liabilities 906.46 

July  1, 1894,  balance  available 705.51 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 245,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1896 , 800,000.00 
Submitted  in  compliance  ^'ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

OPEKATIXG  AND  CARE  OF  CANALS. 

Amount  allotted  for  fiscal  year  ending  June  30, 1894 $11,  647. 00 

June  30, 1894,  amount  expended  during  fiscal  year 11, 647. 00 

Amount  allotted  for  fiscal  year  1895 8,000.00 


Ahairact  of  proposals  for  dredging  and  repairs  to  pier  revetment  at  Portage  Lake  ship 
canals,  Michigan,  received  at  Duluth,  Minn.,  by  Maj.  Clinton  B.  Sears,  Corps  of 
Engineers,  opened  July  14,  1893, 


Ko. 


INamo  auft  address  of  bidder. 


I  WilliamB,  Daucherty  &  Fpham,  Dnlnth,  Minn. 

Charles  S.  Barker,  \Vest  Superior,  Wis 

i  James  Pryor,  Houghton,  Mich , 

'  Catkin,  >)tickney  &  Cram,  bv  1).  D.  Johnson, 

secretary.  East  Sagiuaw,  Mich 

Francis  L.  McDonald,  Dalnth,  Minn 

William  McCurd J,  Hongh ton,  MicU«,  and  Thos. 

1).  Mason.  Hancock.  Mich , 

Daniel  W.  Powell,  fUlward  Mitchell,  and  John 
Mitchell,  Marquette,  Mich 


For  drcde- 
ing  sanil 
and  soft 
material 

(per  cubic 
yard). 


Cents, 
19 
23 

18i 


Use  of 
For  dredg- !  „?/;?? g"«  !    For  re- 
inghardpSnP^^"„^tr 


and  stifT 

clay^percn 

bio  yard). 


23 


Cents. 
25 
31 
244 

48 


moving    iXi'rlv^t. 

oRfi  roSk  Ipler  revet. 

ment  <tn 


loose  rock 
and  detach 


ed  bowlders 
(per  hour^ 


total). 


$11. 25 

12. 50 

10.00  , 

I 

15.00  , 


I 


$6,581.00 

'5,425.66 
.  6,  000. 00 
.  I     5, 892.  64 


Contract  for  dredging  awarded  to  James  Pryor,  with  the  approval  of  the  Chief  of 
Engineers,  August  5,  1893.  Contract  dated  July  31,  1893.  Work  to  be  completed 
>'ovemher  1, 1893. 

Contract  for  repairs  to  pier  revetment  awarded  to  Francis  L.  McDonald,  with  the 
approval  of  the  Chief  of  Engineers,  August  5,  1893.  Contract  dated  July  31,  1893. 
Work  to  ho  completed  November  1,  1893. 


COMMERCIAL   STATISTICS. 

atatiittics  of  vessels  passing  through  the  canals  during  the  caltHtlar  year  ISO.]. 

Bound  up.  !  Numl)er.   ^^'^^^^^^ 

St^^am G5G         32,1.569 

Sail 212         111,027 
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Statement  of  frtitjht  and pansengcrs  carried  through  the  Portntjc  Lake  and  Lake  Superior 

canals  durinrj  isOS. 


BoniiU  up. 


I  Xct  tons. 


Bor.nil  II]). 


Net  tons. 


I 


Coal 264,705  1    Limestone 

Flour 13  I    Miscellaneous  nierchaudino ! 

Grain '         1,361    '  Copper ! 

Manufactured  iron I         8,946   ■  !■-         

Salt 4, 698      Passengers number. . '  14, 592 


0, 350 
71,836 
0,864 


RECAPITULATION. 


1892. 


Total.        ^,iZ:    i    Tot.l. 


Upper 
canal. 


Number  of  vessels 868  473  002 

Nettonnage 435,196;  202,090  |  451,218 

Freight tons..'  360,669  192,438  357,773 

Passengers ,  14, 592  '  9,  430  16, 963 


454 

309,  l71 

196,937 

10,463 


Steam 
Kail... 


Bor.ud  clown. 


|^-"-|to,Ji*aKe. 


449 
91  ; 


184.  532 
40,782 


StaicMcnt  of  freight  and  paasengera  carried  through  the  Portage  Lake  and  Lake  Suj)€rior 

canals  during  1893. 


Round  down. 


Copper  

Com , 

Flour 

Building  stone. 
Pig  iron 


Net  tons. 


54,548 
120 

21,542 
1.180 
3.189 


Bound  down. 


1  Net  tons. 


Iron  ore 

Lumber 

Miscellaneous  merchandise  , 


400 
79,644 
11,336 


Passengers uuml)cr . . 


12,492 


RECAPITULATION. 


Total.        YaTl'    I     Total. 


Number  of  ves-sels l  640  i  186,  568 

Nettonnage !    234,314  1     108.952,     213.845 


Freight tons 

Passengers    number. . 


171, 
12,492 


138,  515 
8,895  I   13,130 


Statistics  of  tugs  passing  through  the  canals  during  the  y(ar  ISO;]. 
Bound  up. 


Trips number . . 

Net  tonnage 

Vessels number. . 

Scows do 

Knf te do . . . 

Booms do 

Logs M.. 

Lumber M . . 

Timber M. . 

Cord  wood cords . . 

Building  stone tons. . 

Miscellnncous  merchandise do 

Coal do 

Sand do 

Railroad  ties number. . 


Total. 


Bound  down. 


489      Trips number.. 

17, 001  '   Net  tonnage 

73  i|  Vessels number.. 

152   !  Scows do 

29  I    Rafts  do.... 

54   ,  Booms do — 

2,935      Logs M... 

570   •  Lumber M... 

4,985  li  Timber M... 

580  l|  Conl  wood cords.. 

9,762   I  Building  stone tons.. 

713  ■    Mi.«tce1Ianeou9  merchandise do 

200      Coal do.... 

212  ;   Copper do  — 

0,000  I 


Upper 
canal. 


185 
00,125 
70. 619 
6,587 


Total. 


468 
15, 352 

31 
145 

73 

3a 

19, 033 
283 
16 
115 
190 
713 
100 
2.567 
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Local  buHness  of  tags  in  Portage  Lake  during  1893. 


Bound  up. 


Total. 


Bound  down. 


Trips number.. 

Net  toimago 

Vesaelfl number . . 

Scows do 

Safts do 

Booms do 

Logs M.. 

Lumber do — 

Timber do 

Cord  wood cords.. 

Miscellaneous  merrhandiso tons.. 

Hay do.... 

diiX do 

Empty  Uarreb number. . 

Lime barrels.. 


I' 


Total. 


670 

11,671 

1 

1,161 

55 

8 

11,626 

4,055 

1,500 

13.989 

265 

390 

SO 

250 

50 


Trips • number. 

Net  tonnage 

VesselM number. 

ScowB do... 

Rafts do... 

Booms do . . . 

Logs M. 

Lumber do... 

Timber do... 

Cord  wood cords. 

Miscellaneous  merchandise tons. 

Copper do... 

Poles number. 

Hav tons . 

Railroad  ties number. 

Charcoal bushels . 

Lime barrels. 

Cement do. . . 


667 

11.548 

1 

1,093 

13 

41 

1,610 

1,750 

8.890 

12,605 

1,172 

1,070 

21,000 

690 

35.300 

21,800 

225 

45 


Sfatistics  of  vessels  passing  through  the  upper  canal  (Portage  Lake  i^hip  canals)  dur- 
ing the  year  1S93. 


Bound  up. 


Total. 


Bound  down. 


Total. 


Steam '  327 

Ket  tonnage >  224,337 

Sail {  146 

Ket  tonnage >  68.662 

Car;^ tons..'  193,438 

Passengers number..,  9.430 


Steam 

Net  tonnage 

Sail 

Net  tonnage '. 

Cargo tons . 

Passengers number. 


167 

100, 017 

19 

8.035 

08.692 

8,895 


RECAPITULATION  (PORTAGE  LAKE  SHIP  CANALS). 
Bound  up  and  down. 


1892. 


1893. 


Increase  +. 
Decrease—. 


Totalnnmber  of  vessels 1,470 

Total  net  tonnage '  665,063 

Total  freight tons.:  496.288 

ToUl  passengers n umber . .  I  30,  093 


1,408  —62 

069,510  +4.447 

532.028  I  +36,340 

27,084  —3,009 


Tbo  following  principal  lines  of  steamers  usimI  the  canals  during  the  season  of 

Lake  Michigan  and  Luke  Superior  Transportation  Company,  Chicago,  111 5 

Western  Transit  Company,  Buflalo,  N.  Y 8 

Anchor  Lino,  Erie,  Pa 6 

Crescent  Transportation  Company,  Detroit,  Mich 6 

Union  Transit  Company,  Bnmilo,  N.  Y 3 

During  the  season  of  1894  there  were  some  changes,  the  lines  of  .steamers  being  as 
follows : 

Lake  Michigan  and  Lake  Superior  Transportation  Company,  Chicago,  111 5 

Western  Transit  Company,  Buffalo,  N.  Y 10 

Anchor  Line,  Erie,  Pa 8 

Crescent  Transportation  Company,  Detroit^  Mich 6 

Union  Transit  Company,  Buffalo,  N.  Y 2 

Duluth  and  Ogdensburg  Transportation  Company,  Detroit,  Mich 3 

These  are  considered  the  regular  transportation  lines.  During  the  season  of  1894 
many  large  steamers  of  other  lines  have  made  trips  through  these  canals  success- 
fully, and  a  great  part  of  the  freighting  business  of  these  canals  is  done  by  steam 
barges  with  from  one  to  three  vessels  in  tow;  these  steam  barges  now  beingablo  to 
take  a  tow  of  three  heavily  lo'ided  vessels  throuch  Portage  River  without  trouble. 
There  is  also  a  largo  business  done  by  tugs,  mostly  owned  m  this  vicinity,  in  towing 
vesw'Is,  rafts  of  logs  and  timber,  and  scows  loaded  with  wood,  building  stone,  lum- 
ber, hay,  etc. 

ENG  94 128 
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Itemized  statement  of  expenses  made  from  appro^jriaOon  for  operating  and  care  of  canals 
and  other  iborks  of  navigation  {indefinite) j  act  of  July  5, 1884,  applied  to  Portage  Lake 
and  Lake  Superior  canals. 


Date. 


No.  of 
▼oacher.i 


Xame. 


1893. 

Aug.  2 

1 

2 

2 

2 

3 

3 

9 

25 

31 

31 

Sept.  1 

6 

13 

30 

30 

Oct   6 

6 

6 

31 

81 

31 

Nov.  4 

30 

Dec.  1 

1 

1 

2 

2 

18 

31 

31 

1894. 

Jan.  31 

31 

10 

Feb.  28 

28 

11 

Mar.  26 

31 

11 

31 

12 

Apr.  14 

26 

Hay 


30  . 

3 

3 

3 

8 

9 

31 

31 

31 

June    2 

2 

2 

2 

4 

19 

19 

19 

25 

25 

25 

29 

30 
30 
30 
30 
30 


1^ 

(pt)     1 

2 

3 

4 

6 

22 

(pt)     1 

26 

2 

3 

4 

5 

7 

7 

24 

25 

35 


(pt) 
(pt) 


SamS.  fiobinson. 

J.B.  Sturgis 

L.  Hennes  &  Co 

Mai.  Clinton  B.  Seara,  Corps  of 
Engineen. 

Geo.B.  Carpenter  &  Co 

J.B.Sturgia 

Hired  men 

Chas.  J.  Hodge 

L.  Hennea  &  Co 

F.W.Kroll 

J.B.  Sturgis 

Hired  roeu 

Brown  &  Gray 

Sam  S.  Kobinaon 

L.  Hennes  &Co 

Brown  &Gray 

J.B.  Sturgis 

Payroll 

L.  Hennes  &  Co 

Sam  S.  Bobinson 

Payroll 

L.  Hennes  &  Co 

F.TV.  Kroll 

James  Pryor  &Son 

J.B.  Sturgis 

r.W.KroU 

J.B,  Sturgis 

PayroU 


DeHignation. 


Services.  July,  1893. 

Hire  of  tug 

Kent 

Supplies 

Mileage 


J.B.  Sturgis 

Sundry  persons  (pay  roll) 

J.B.  Sturgis 

Payroll 

E.  F.  Barker 

J.B.  Sturgis 

Sundry  persons  (pav  roll) 

Keuffel  and  Essor  Co.,  Hermaun 

Esser,  treasurer. 
Mai.  Clinton  B.  Sears,  Corpd  of 

Engineers. 

J.  B.  Sturgis 

(pt)  payroll 

Sam  S.  Kobinaon 

L.  Hennes  &:  Co  ^ 

F.  W.Kroll 

Harvey  C.  Beeson 

J.  B.  Sturgis 

G.  A.  Marr 

J'ayroU 

Sam  S.  Kobinson 

Brown  &  Gray 

James  Pryor 

L.  Hennes  &  Co 

James  Pryor 

do... 

do 

Joseph  Croze 

Brown  Sc  Gray 

L.  Hennes  &  Oo 

James  Burt 

Maj.  Clinton  B.  Sears,  Corps  of 

Engineers. 

Sundry  persons 

James'  R.  Dee,  manager 

J.B.  Sturgis 

Sam  S.  Kobinson 

J  ames  Pryor 


Purcliase  wincli 

OfBce  rent 

Services  

Kepair  work 

Snp^>lies 

Stationery,  etc 

Office  rent 

Services  

Supplies  and  repairs 

Hire  of  tug 

Purchase  supples 

Kenairs 

Ofti<-e  rent 

Sundrv  persons,  services. . . 

Supplier 

Tug  hire 

Services  

Supplies 

do 

Lumber 

Office  rent.  November,  1893. 

Office  furniture 

Office  rent,  December,  1893... 
Serx'ices 


Office  rent,  January,  1894. . . 

Services,  January.  1894 

Office  rent,  February.  1894. 
Sundry  persons,  services.. 

Rubber  stamp 

Office  rent 

Services 

Angle  mirror 


Mileage 

Office  reut 

Service.1  (April) 

Tug  hire 

Supplies 

Stationery 

Marine  directory 

Rent 

Services  ( Ajvril) 

Services  i'iiuy) 

Tug  hire 

Supplies  ond  repairs. 

Supplies,  etc 

do 

Dredging 

do 

Chain 

Lumber 

Snpnlies 

do 

do 

Mileage 


Total. 


I 


Services 

Telephone  service  . 

Rent 

Tug  hire 

Dredging 


I  Amount. 


133.00 
19.00 
21.53 
42.72 

32.00 

19.00 

304.00 

n.25 

24.14 

4.90 

19.00 

407.00 

20.52 

148.00 

10.33 

4.87 

19.00 

881. 00 

9.00 

104.00 

284.00 

4.05 

2.23 

1L87 

19.00 

3.50 

19.00 

343.67 

19.00 

277.00 

19.00 

277.00 

.75 

19.00 

277.00 

8.50 

42.72 

19.00 

128.00 

26.00 

33.70 

1.30 

&.O0 

19.00 

200.00 

511.00 

138.00 

36.15 

61.00 

14.07 

8,000.00 

1,219.29 

39. 75 

14.03 

1.75 

19.03 

2.50 

42  72 

318.  C7 

19.85 

19.00 

125.09 

1, 099.  U 


I 


11,047.00 
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II  9. 

IMPROVEMENT  OF  HARBOR  AT  MARQUETTE,  MICHIGAN. 

The  prefect  for  the  improvement  of  this  harbor  was  adopted  iii  1868. 
It  contemplated  the  erection  of  a  breakwater  competed  of  timber  cribs 
ballasted  with  rock,  and  extending  from  the  shore  into  the  bay  a  dis- 
taace  of  2,000  feet.  This  breakwater  was  completed,  practically  as 
proposed,  in  1875. 

In  consequence  of  the  increasing  shipments  of  iron  ore  from  this  port, 
the  area  protected  proved  to  be  too  small  for  the  needs  of  the  shipping 
engaged  in  this  commerce,  and  it  became  necessary  to  extend  the  break- 
water. 

Provision  was  made  for  the  commencement  of  this  extension  in  the 
river  and  harbor  bill  of  August  11,  1888. 

The  approved  project  of  extension  limits  it  to  1,000  feet.  At  date  of 
last  annual  report  900  feet  of  this  extension  had  been  finished,  or  con- 
tracted ibr.  Of  this,  600  feet  has  been  built  under  the  contract  with 
Powell  &  Mitehell  in  force  at  the  close  of  the  last  fiscal  year. 

After  due  advertisement  the  contract  for  building  the  last  100  feet  of 
the  breakwater  was  awarded  to  Powell  &  Mitchell,  the  lowest  bidders. 
This  work  is  now  nearly  completed.  This  will  give  the  breakwater  its 
full  length  of  3,000  feet,  as  called  for  in  the  i)roject. 

The  superstructure  of  the  portion  of  the  breakwater  commenced  in 
1866  and  finished  in  1875  has  been  extensively  repaired,  but  is  never- 
theless not  as  secure  as  is  to  be  desired.  Much  of  the  timber  has 
already  been  in  place  several  years  longer  than  the  usual  life  of  timber 
in  tliis  climate,  and  the  time  is  short,  if  it  has  not  already  arrived,  when 
this  timber  work  must  be  replaced  by  more  permanent  material, 

A  project  for  a  concrete  superstructure  was  prepared,  and  was 
approved  February  27, 1890.  This  superstructure  is  estimated  to  cost 
$232,936.71,  of  which  sum  8110.000  could  be  exi)ended  judiciously  in 
one  year. 

llarbor  lines  were  established  by  the  honorable  Secretary  of  War  in 
January,  1889,  and  a  reconsideration  of  the  subject  occurred  upon  the 
application  of  the  Duluth,  South  Shore  and  Atlantic  Railway  Com- 
pany. Pending  the  action  of  the  honorable  Secretary  of  War  upon 
this  new  motion,  tlie  railroad  company  extended  the  ore  dock  as  prayed 
for  in  the  petition.  I  am  not  advised  as  to  the  final  action  upon  the 
railroad  company's  petition,  but  no  complaints  from  interested  citizens 
of  Mswquette  or  from  owners  or  masters  of  vessels  visiting  this  port 
have  so  far  been  received  regarding  these  extensions  beyond  the  har- 
bor lines,  from  which  it  is  to  be  inferred  that  the  encroachment  is  rather 
viewed  as  advantageous  to  all  concerned. 

Recommendations  for  next  yar. 

For  concrete  superstructure  to  old  work $110,  000 

General  repairs 15, 000 

Total 125,000 

Abstract  of  appropriations  for  improring  harbor  at  Marquettej  Mich. 

By  a«t  of  Congress — 

Approved  March  2,  1867  (allotment) $85,000 

Approved  April  10,  1869  (allotment) 26,730 

Approved  July  11,  1870 25,000 

Approved  March  3, 1871 60, 000 

Approved  June  10,  1872 50,000 

Approved  June  23,  1874 15,000 
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By  act  of  Congress — 

Approved  March  3,  1875 $15,000 

Approved  March  3,  1873 15,000 

Approved  August  14,1878 2,000 

Approved  Juuo  18,  1878 2, 000 

Approved  March  3,  1879 1,500 

Approved  June  1 4,  1880 1, 000 

Passed  August  2, 1882 16,000 

Approved  July  5,  1884 5,000 

Approved  August  5,  1886 *  10, 000 

Of  August  11,  1888 25,000 

Approved  September  19,  1890 40,000 

Approved  July  13, 1892 80,000 

Total 474,230 

Name  of  harbor,  Marquette  Harbor,  Michigan.    Collection  district,  Marquette, 
Mich.    Nearest  light-house,  Marquette,  Mich. 

Money  statement, 

July  1, 1893,  balance  unexpended $71,775.87 

June  30,  1894,  amount  expended  during  iiscal  year 60, 812. 51 

July  1,  1894,  balance  unexpended 10,963.36 

July  1,  1894,  amount  covered  by  uncompleted  contracts 5, 745. 00 

July  1,  1894,  balance  available 5,218.36 

{Amount  (estimated)  required  for  completion  of  existing  project 257, 936. 71 
Amountthatcan  be  profitably  exp6ndedinliscalyearendingJune30, 1896  134, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Abstract  of  proposals  for  extension  to  breakwater  at  Marquette,  Mich.,  received  at  Dulutk, 
Mxnn,y  by  MaJ.  Clinton  B.  Sears,  Corps  of  Engineers,  opened  May  18,  1894, 


Ko. 


Namo  and  address  of  bidder. 


For  criba  and 
saperBtmc- 
ture,  100  feet 
long,  including 
flllins',  sinking, 

and  riprap- 
pin^  (per  run- 
Ding  foot) . 


Total. 


Francis  L.  McDonald.  Duluih,  Minn 

William  McL«od,  Manistee,  Mich 

George  Taylor,  Duluth,  Minn 

Daniel  W.  Powell,  Edward  Mitchell,  and  John  Mitchell,  of  Mar- 
quette, Mich 


$64.85 
62.50 
09.00 

57.45 


$6,485.00 
6, 250. 00 
6,000.00 

5, 745. 00 


Contract  awarded  to  Powell  &  Mitchell,  with  the  approval  of  the  Chief  of  Engin- 
eers, Juue  2,  1894. 
Contract  dated  May  28,  1894.     Work  to  be  completed  by  October  15,  1894. 


COMMERCIAL   STATISTICS,    MAKQUKTTK,    MICH. 

^  ._.  .^ 

Year.  .  '  Arrivals.    Cloarauces.'   Tonnage. 

.    ___  . _  -   _  '    _  '  

1892 !  782  I  788         1,474,002 

1893 ;  661  I  661  !  504,900 

Sfcani 441 

Bail 220 
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ArticlMi, 


Iron  ore  . 
Pig  iron  , 
Lumber  . 


1,080,934 
15,300 
48,648 


Articles. 


ToUl 1,148,942  ; 


IMPORTS. 

Coal 

Oil 

Brick  and  cement 

General  morchandise. . 


Total. 
J'esael  tonnage. 


Tons. 


112,056 

141 

70 

4,000 

116, 267 


Year. 


1893  

1892 

Doorcase 


''"-'"^'^olti^:. 


504,900 
1,474,002 


900 
941 


897, 102  I 


41 


Crescent  Transportation  Company,  of  Bnffolo,  N.  Y.,  is  a  new  lino  of  boats  doing 
business  at  this  port. 


I  I  10. 
IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  GRAND  MARAIS,  MICHIGAN. 

The  liorbor  of  Grand  Marais,  Micb.,  was  only  accessible  for  vessels 
drawing  less  than  9  feet.  Once  within  the  bay  there  is  ample  depth 
to  float  the  largest  vessels.  As  a  harbor  of  refuge  it  is  of  pressing 
iuix>ortance  to  the  shipping  navigating  the  lakes  in  this  vicinity,  as  the 
many  wrecks  in  this  neighborhood  bear  witness. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1881, 
and  has  for  its  object  the  creation  of  a  safe  entrance  into  the  bay  for 
vessels  of  the  largest  size.  The  entrance  channel  is  175  feet  in  width, 
protected  by  crib  piers  on  cither  side.  The  west  pier  is  now  1,406  feet 
long,  including  100  feet  of  pile  dike,  and  the  east  pier  is  1,153  feet  long, 
including  100  feet  of  pile  dike. 

A  channel  150  feet  wide  and  17  feet  deep  was  dredged  out  between 
the  piers  in  1889. 

An  examination  made  in  June,  1890,  showed  considerable  shoaling, 
and  in  1891  it  was  again  dredged,  this  time  to  a  width  of  175  feet  and 
a  least  depth  of  over  17  feet.  A  partial  survey  made  in  June,  1893, 
shows  a  shoaling  to  14  feet,  principally  opposite  the  portion  of  the  west 
pier  which  extends  beyond  the  east  pier,  so  that  with  any  swell  on  it 
will  not  be  safe  to  try  to  bring  in  a  vessel  of  more  than  12  feet  draft. 

An  examination  made  in  June,  1894,  shows  that  there  is  a  least  depth 
of  15.5  feet  along  the  channel,  and  this  is,  as  before,  opposite  the  west 
pier  where  it  extends  beyond  tlie  east  pier. 

Allowing  for  1  foot  higher  water  this  year  than  last,  shows  a  gain  of 
.5  foot  in  depth,  and  is  due,  probably,  to  the  300  feet  of  extension  to 
the  east  pier,  built  last  season  under  the  contract  with  Powell  &  Mitchell 
in  force  at  the  close  of  the  last  fiscal  year. 

To  complete  the  work  according  to  the  approved  project,  400  feet 
remain  to  be  added  to  the  west  and  GOO  feet  to  the  east  pier.  If  the 
extension  of  the  piers  continues  with  reasonable  celerity,  probably  a 
channel  dredged  to  full  17  feet  will  not  be  obliterated,  but  will  preserve  a 
dex)th  sufficient  to  revive  the  commercial  interests  of  this  place,  which 
are  held  in  abeyance  at  present  for  lack  of  this  essential. 
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Large  lumbering  interests  lie  contiguous  to  this  harbor,  which  would 
make  it  a  shipping  point  in  the  event  of  there  being  a  sufficient  depth 
of  water  in  the  channel  to  accommodate  the  vessels  engaged  in  such 
business,  and  I  think  that  it  would  not  be  long  after  obtaining  a  navi- 
gable channel  into  it  before  the  harbor  would  claim  other  distinctions 
than  that  of  a  harbor  of  refuge. 

The  Manistique  Bailroad  has  been  completed  to  a  dock  in  the  harbor; 
at  the  other  end  it  connects  with  the  Duluth,  South  Shore  and  Atlantic 
Bailroad.  At  Grand  Marais,  a  sawmill,  long  out  of  use,  is  being  put  in 
condition  to  work,  and  a  shingle  mill  is  about  to  be  built. 

The  entry  between  the  piers  is  an  artificial  one,  and  was  dredged 
through  a  long  sand  spit.  The  piers  cut  off*  the  supply  of  sand  from 
the  spit  to  the  east,  and  this  portion  is  rapidly  wasting  away  under  the 
action  of  the  currents  and  waves.  It  may  prove  necessary  before  many 
years  to  close  the  old  natural  entry  entirely,  in  order  to  preserve  the 
integrity  of  the  harbor.  A  survey  upon  which  to  base  a  study  of  this 
matter  will  soon  be  undertaken. 

Both  piers  should  be  carried  out  to  20  feet  depth  of  water  before  any 
more  dredging  is  done.  This  will  require  600  feet  of  extension  to  the 
east  pier  and  400  to  the  west  pier,  and  will  require  further  appropria- 
tions. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1881,  p.  2053) $450, 000 

Appropriated 261, 250 

This  work  is  in  the  collection  district  of  Superior,  Mich. ;  nearest  port  of  entry, 
Marquette,  Mich. ;  nearest  light-house.  Big  Sable,  Mich. 

Abstract  of  appropriations  for  improving  harbor  of  refuge  at  Grand  Marais,  Mich. 

By  act  of  Congress — 

Approved  June  14,  1880 $10,000 

Approved  March  3,  1881 20,000 

Passed  August  2,  1882 40,000 

Approved  July  5, 1884 35,000 

Approved  August  5,  1886 26,250 

Of  August  11, 1888 50,000 

Approved  September  19, 1890 50,000 

Approved  July  13.  1892 30,000 

Total 261,250 

Money  statement, 

July  1, 1893,  balance  unexpended $33,675.07 

June  30,  1894,  amount  expended  during  fiscal  year 27, 639. 62 

July  1,  1894,  balance  unex})endcd 6, 035. 45 

f  Amount  (estimated)  required  for  completion  of  existing  project 188, 750. 00 

;  AmountthatcanbeprofitablyexpendedinfiscalyearendingJuneSO,  1896  100,000.00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMEKCIAL   STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Grand  Marais j  Mich. 


Teasels.  Arrivals.    Clearances 

16d2: 

Steamers 155        156 

1893: 

Steam.  1S7  (tonnage,  26.645) 7 

Sail,  11  (tonnage,  10,000) .* (  '*»        ^*' 
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.rrincipal  artidea  of  export  and  import. 

£xporto:  Tons. 

Fish 2,200 

Wood 1,250 

ImiKxris: 

Coal 22,000 

GoDeral  meTchasdiso 3, 000 

Liimber 4,500 

Stooe 2,500 


Total 35,460 

Receipts  and  shipments  for  seven  years. 


Year. 

Tons. 

Tear. 

Tons. 

IggT 

1,«10  ! 
6,270 
8,686 
9,4A6 

1891 

1,356 

1888        -     . 

1802        

5,020 
35,460 

1888           

1BQ3 

ueo 

New  lines  of  transportation. 

Lake  Saperior  TraoBit  and  Fish  Company,  one  steamer  between  Sault  Ste.  MaVie, 
Hicb.,  and  Grand  Marais,  Mich. 

Connable  Fishmg  Company,  one  steamer  between  Grand  Marais  and  Marquette, 
Mich. 


II    II. 

MODIFICATION  OF  HARBOR  LINES  IN  SUPERIOR  BAY,  WISCONSIN. 

Office  of  City  Engineer,  City  of  Superior, 

West  Superior^  Wis.^  March  12^  1894. 
Dear  Sir:  Inclosed  please  find  map*  of  proi>osed  changes  in  the 
dock  lines  of  Superior  Bay,  accompanied  by  a  copy  of  a  resolation 
passed  by  the  council^  which  will  explain  itself. 
Yonrs,  very  truly, 

A.  T.  Thomas, 
Maj.  Clinton  B.  Sears,  City  Engineer. 

Carps  of  Engineers^  U.  8.  A. 

[First  indorsement.] 

U.  S.  Engineer  Office, 

Duluthj  Minn.j  March  13y  1894. 

Resi)ectfully  submitted  to  the  Chief  of  Engineers,  U.  S.  Army, 
through  Col.  O.  M.  Poo,  Corps  of  Engineers,  Division  Engineer,  with 
recommendation  for  favorable  consideration. 

The  present  dock  lines  were  established  by  the  War  Department 
September  8,  1890.  {See  Report  of  Chief  of  Engineers,  1891,  p.  2516, 
etc.) 

Since  their  establishment,  large  elevator  and  flour  mill  interests  have 
developed  alon^  the  water  front  at  Old  Superior,  much  beyond  what 
was  anticipated  at  the  time  of  establishment. 

The  proposed  change  is  a  compromise  between  the  extravagant 
demands  of  the  elevator  and  mill  men  and  my  unwillingness  to  recon- 
mend  any  change  whatever. 

The  new  lineis  well  within  the  channel  already  dredged  by  the  United 
States,  so  that  there  will  be  no  encroachment  on  said  channel,  and  the 
space  taken  in  will  enable  established  elevator  and  mill  interests  to  do 


*  Omitted. 
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business  to  better  advantage,  as  they  can  not  gain  ground  to  the  rear 
on  account  of  the  railroad  which  runs  along  parallel  and  close  to  the 
natural  shore. 

The  change  from  the  point  opposite  Stinson  avenue  to  the  mouth  of 
the  Nemadji  is,  in  my  opinion,  an  advantageous  one,  as  it  does  away 
with  an  awkward  reentrant  angle  and  leaves  a  better  line  of  ingress  and 
egress  for  the  entry  and  for  any  slips  that  may  be  hereafter  constructed 
along  this  i)ortion  of  the  water  front. 

Clinton  B.  Sears, 
MajoTy  Corps  of  Engineers, 

[Socoiul  indorscmeut.] 

U.  S.  Engineer'  Office, 

Detroit^  Mich.y  March  16, 1894, 
Eespectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
In  my  opinion  the  proposed  change  in  the  dock  line,  as  represented 
upon  the  accompanying  tracing,  would  improve  it.  .  I  therefore  recom- 
mend its  approval  by  the  proper  authority. 

O.  M.  PoE, 
.  Colonel,  Corps  of  Engineers,  etc., 
Division  Engineer,  Northwest  Division, 

[Third  indorsement. } 

Office  Chief  of  Engineers, 

U.  S.  Army, 
March  19,  1894. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  existing  harbor  lines  on  Superior  Bay  were  established  by  the 
Secretary  of  War,  September  8, 1890.    The  city  of  Superior  now  requests 
approval  of  a  change  in  the  established  lines,  which  change  is  shown 
in  red  on  the  accompanying  tracing. 

Inviting  attention  to  the  favorable  reports  of  Maj.  Sears,  the  district 
engineer,  and  Col.  Poe,  theDivisiou  Engineer,  in  first  and  second  indorse- 
ments hereon,  I  recommend  that  the  proposed  modification  be  approved 
and  that  the  Secretary  place  his  approval  on  the  tracing  submitted. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers, 

Notk. — Tho  harbor  lines  shown  on  the  map  were  approved  by  the  Socrretary  of 
War,  March  21,  1894. 


UKSOLrTIOX   OF   I'lTY   OP   SUPKIMOK,  WIS. 

Resolved  J  That  it  is  tho  seuso  of  the  city  council  of  the  city  of  Superior  that  it  is 
to  the  interest  of  Superior  that  the"  dock  lines  on  Superior  Bay  be  extended  as  fol- 
lows: 

Beginning  at  a  point  at  the  angle  in  the  established  dock  line  on  Superior  Bay, 
opposite  lot  6,  on  Connors  Point;  thence  running  southeasterly  to  a  point  50  feet 
northeast  of  the  established  dock  line  opposite  the  center  line  of  Stinsou  avenue 
produced;  thence  running  easterly  to  the  west  end  of  the  200- foot  radius  curve  of 
the  present  established  dock  line  near  the  mouth  of  the  Nemadji  River;  thence  run- 
ning in  an  easterly  direction  to  the  east  end  of  the  said  curve. 

Further  resolved,  That  a  copy  of  this  resolution,  certified  by  the  city  clerk,  and  a 
map  of  the  proposed  change,  certified  by  the  city  engineer,  be  sent  to  Maj.  .Sears, 
C^flrjis  of  Engineers,  U.  S.  Army,  requesting  his  approval,  and  that  he  forward  the 
same  to  the  Secretary  of  War  for  his  official  approval. 

Passed  and  adopted  March  6,  1894. 

Approved  March  9,  1894 

E.  C.  Kennedy. 

Mayor. 

Attest:  George  Peterson, 

City  CUrk. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  WESTERN  SHORE  OF  LAKE 

MICHIGAN. 


REPORT  OF  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  FEAR  ENDING  JUNE  30,  1894,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMpnOVEMENTS. 


1.  Manistique  Harbor,  Miclii^an. 

2.  Cedar  Kiver  Harbor,  Michigan. 

3.  MenoniiDee   Harbor,  Michigan    and 

Wisconsin. 

4.  Menomineo     River,     Michigan     and 

Wisconsin. 

5.  Oconto  Harbor,  Wisconsin. 

6.  Pcnsaakoe  Harbor,  Wisconsin. 

7.  Green  Bay  Harbor,  Wisconsin. 

8.  Sturgeon    Bay   and    Lake  Michigan 

Ship  Cana],  Wisconsin. 

9.  Operating  and  care  of  Sturgeon  Bay 

and    Lake  Michigan  Ship  Canal, 
Wisconsin.  I 

Harbor  of  refuge  at  entrance  of  : 
Sturf>eon  Bay  and  Lake  Michigan  | 
ShipH^ana],  Wisconsin.  ' 

Ahnapcc  Harbor,  Wisconsin. 


10. 


11 


12.  Kewannee  Harbor,  Wisconsin. 

13.  Two  Rivers  Harbor,  Wisconsin. 

14.  Manitowoc  Harbor,  Wisconsin. 

15.  Sheboygan  Harbor,  Wisconsin. 

16.  Port  Washinj^ton  Harbor,  Wisconsin. 

17.  Harbor  of  reluge  at  Milwaukee  Bay, 

Wisconsin. 

18.  Milwaukee  Harbor,  Wisconsin. 

19.  Racine  Harbor,  Wisconsin. 

20.  Kenosha  Harbor,  Wisconsin. 

21.  Waukogan  Harbor,  Illinois. 

22.  Fox  River,  Wisconsin. 

23.  Operating  and  care  of  locks  and  dams 

on  Fox  River,  Wisconsin. 

24.  Removing  sunken    vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


IIARUOR  LINES. 

25.  Oconto  Harbor,  Wisconsin. 


United  States  Engineer  Office, 

Mihcauke^,  Wis.,  July  7, 1894. 
General:  I  have  the  honor  to  transmit  herewith  annual  report  for 
the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  ending  June  30,  1894. 

Very  respectfully,  your  obedient  servant, 

James  F.  Gregory, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

2041 
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J  J  I. 

IMPROVEMENT  OF  MANISTIQUE  HARBOR,  MICHIGAN. 

Object — To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
mouth  of  the  Manistique  Kiver,  where  the  harbor  of  Manistique  is  sit- 
uated. 

Project. — The  original  project,  adopted  in  1880,  provided  for  the 
excavation  of  about  20,000  cubic  yards  of  material  to  complete  a  chan- 
nel 150  feet  wide  and  12  feet  deep  between  the  piers  constructed  by 
local  eiiteri)rise  at  the  mouth  of  the  Manistique  River. 

Present  xcorks. — No  (construction  work  was  done  by  the  United  States 
Government.  The  piers  were  built  and  are  still  owned  by  private  par- 
ties. 

Depth  o/icater, — Originally  there  was  a  depth  of  7  feet,  which  was 
increased  to  10  feet  before  any  appropriation  had  been  made  by  the 
Government.  A  survey  made  May  12,  1892,  showed  at  that  date  a 
channel,  between  the  piers,  of  navigable  width  with  a  depth  of  13  feet. 
The  outer  bar  was  not  clearly  defined,  but  the  ruling  depth  over  it 
appeared  to  be  about  11  feet.  Dredging  by  private  enterprise  was  in 
progress,  increasing  the  depth  of  water  over  the  outer  bar. 

Operations  dtiritig  the  fiscal  year. — There  were  no  operations  during 
the  fiscal  year  ending  June  30,  1894. 

Remarks  and  recommendations. — The  only  work  by  the  United  States 
at  this  harbor  has  been  the  removal  of  11,780  cubic  yards  of  material 
in  1880,  under  a  contract  with  the  Chicago  Lumbering  Company. 

In  October,  1880,  a  survey  of  the  harbor  showed  that  the  direction 
of  the  piers  lay  across  the  natural  channel.  The  company  which  had 
built  the  piers,  and  had  also  the  contract  for  dredging,  found  it  neces- 
sary at  this  time  to  renew  about  330  feet  of  the  west  pier,  which  had 
been  washed  away.  The  superintendent  of  the  company  was  notified 
by  the  officer  in  charge,  Maj.  H.  M.  Robert,  that  the  pier  lines  would 
have  to  be  rectified  to  conform  to  the  natural  channel.  The  company 
declined  to  comply  with  this  demand,  and  their  contract,  which  had 
been  extended  from  December,  1880,  to  June  1, 1881,  was  annulled. 
There  have  been  no  operations  at  this  harbor  since,  and  no  money  is 
asked  for  its  improvement. 

Estimated  cost  (see  Report  Chief  of  Engineers,  1880,  p.  1931) $6,  000.  00 

APPROPRIATIONS. 

Act  of— 

June  14,  1880 $5,000.00 

March  3,  1881 llQOO.OO 

Total 6,000.00 

Money  statement. 

Jii}y  1,  1893,  balance  unexpended $2,499.40 

June  30,  1894,  amount  expended  during  fiscal  year 71. 00 

July  1,  1894,  balance  unexpended 2,428.4o 


COMMERCIAL    STATISTICS    FOR    THE    CALENDAR  YEAR    ENDING     DECEMBER    31,   1893. 

[Famished  by  Mr.  W.  H.  Hill,  secretary  Chicago  Lumberinfc  Company.] 

Nam©  of  harbor,  Manistique,  Mich.    Collection  district,  Superior,  Mich.    Nearest 
light-house,  Poverty  Island,  Michigan. 
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Arrivals  and  departures  of  vessels. 


Deacnption. 

ArriTaU. 

Departures. 

dumber. 

Tonnage. 

Number. 

Tonnage. 

Steam 

294 

172 

110,284 
48,085 

294 
172 

110,284 
48,085 

tMI 



Total 

406 

158,  aco 

406  1         ifU)  vtm 

Principal  articles  of  export  and  import, 
BY  WAT  OP  THE  HARBOR  ONLY. 


Ezporte. 


Barrel*  (oil,  empty) 

B©er 

Cattle 

Com 

Fiah 

Hidee 

Iron,  pig 

Lath 

Lime  and  cement 

Lomber 

MerehAsdiae  (general). 

Omto 

Picketo  (fence) 

Posts  'fence) 

Sfatneles 

TksdLR.) 


Total. 


Imports. 


Apples 

Beuis 

Beer 

Brick 

Cattle 

Cement 

Coal  and  coke 

Com 

Flour 

Hay 

Iron  and  steel 

Merchandise  (general) . 

Oats 

Oil 

Pork  and  beef 

Salt 


Total. 


Tons. 


21 

8 

14 

1,278 

30 

14S 

3.444 

22 

95 

558 

47 

l.SOl 

3201 

225 

641 

101 


7.700 


Total  approximate  value $1,385,000     Total  approximate  value ^      $310,000 


NoTR. — In  regard  to  the  exports  and  imports  by  all  ways  of  transportation,  Mr.  \V. 
H.  Hill,  secretary  Chicago  Lnmbering  Company,  states  as  follows : 

I  can  not  give  you  the  amounts  by  railway,  as  the  station  agent  does  not  care  to 
go  throngh  the  old  bills.    Onr  own  basiness  by  rail  was : 


EXPORTS. 


Lime 

Pig  iron. 


Tons. 
13,300 
20,000 


Total 33,300 


Total  approximate  valne $356,000 

IMPORTS. 


Flour 

Oata 

Hay 

Iron  ore  . 


Coal. 

Merchandise  (general). 


559 
160 
400 
20,000 
200 
600 


Total 21,919 


Total  approximate  valne $128, 500 

This  is  approximate,  as  we  do  not  keep  the  close  record  by  rail  that  we  do  by  water. 


J  J  2. 


IMPROVEMENT  OF  CEDAR  RIVER  HARBOR,  MICHIGAN. 

Object. — To  secure  a  navigable  channel  from  Green  Bay  into  Cedar 
]Kver,  where  the  harbor  of  Cedar  River  is  located. 
Project. — The  original  project,  adopted  in  1883,  provided  for  the  con- 
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struction  of  two  parallel  piers  200  feet  apart,  extending  from  the  mouth 
of  Cedar  Eiver  to  the  16-foot  contour  in  Green  Bay,  and  dredging  a 
channel  between  them  14  feet  deep;  also  removing  an  outer  shoal  by 
dredging  to  a  depth  of  15  feet. 

A  modification  of  this  project,  approved  in  1884,  provided  for  con- 
tinuing the  piers  in  a  direct  line  with  the  part  already  built,  instead  of 
at  an  angle,  as  originally  proposed. 

Present  ivories. —  Pile  piers  lined  with  sheet  piling:  (1)  east  pier,  754 
feet  in  length,  10  feet  wide;  (2)  west  pier,  301  feet  in  length,  10  feet 
wide.    All  were  built  in  1883-1885  and  are  in  good  condition. 

Depth  of  water. — Originally  8  to  10  feet;  obstructed  by  a  3-foot  bar 
in  front  of  the  mouth. 

A  survey  made  in  April,  1894,  showed  a  narrow  channel  with  a  gov- 
erning depth  of  14  feet. 

Operations  during  the  fiscal  year. — There  were  no  operations  during 
the  fiscal  year  ending  June  30, 1894. 

RemarJcs  and  recommendations. — Work  was  Ruspendeji  at  this  harbor 
in  Kovember,  1885,  and  has  not  been  resumed  by  the  United  States 
since  that  date.  It  is  reported  that  some  dredging  was  done  by  private 
enterprise  in  1891  and  1892. 

In  view  of  the  small  amount  of  commerce  likely  to  be  benefited  by 
its  completion,  no  appropriation  for  continuing  the  improvement  has 
been  recommended  since  1885. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1882,  p.  2121) $138, 000 

APPllOPRIATIOXS. 

Act  of — 

August  2, 1882 $15,000 

July  5,  1884 15,000 

Total 30,000 

Money  statement. 

July  1,1893,  balance  unexpended ^-    $1,895.07 

June  30,  1894,  amount  expended  during  fiscal  year 86. 04 

July  1,  1894,  balance  unexpended 1, 809. 03 

C  Amount  (estimated)  required  for  completion  of  existing  project 108, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS   FOR   THE  CALENDAR  YEAR  ENDING  DECEMBER  31,  1893. 

(Furnished  by  Mr.  Jesse  Spaldiug,  president  of  Spalding  Lumber  Company.] 

Name  of  harbor,  Cedar  River,  Mich. ;  collection  distriict,  Superior,  Mich. ;  nearest 
light-house,  on  north  pier-head,  Cedar  River  Harbor,  Michigau. 

Arrivals  and  departures  of  vettseJs, 


Description. 

1            Arrivals. 

i  Nombcr.     Tonnngo. 

Depa 
Number. 

rtures. 
Tonnage. 

Steam 

SaU 

i           215 

1         2o:» 

50,260 
62,500 

215 
200 

50,260 
62,500 

Tohil.... 

1            415 

112, 760 

415 

112,760 
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Principal  articles  of  export  and  import. 
BY  WAT  OF  THE  HARBOR  ONLY. 


Articles. 


Kxpoirre. 

Bark  (tan) 

r»h 

HidM 

Uth 

Lumber 

Pickets  (fence) 

Poles  <t^egraph) 

Posts  (fence) 

Pulp  wood 

Shingles 

Ties  (railroaid) 


Quantity. 


Tons. 
42 
15 

1.50U 

44, 812} 

150 

146 

3,230 

150 

2,175 

10, 010 


Articles. 


IMPOBTS— con  tinned . 


Total  . 

«2,2374 

laiPOBTS. 

Apples 

15 

Bear 

115 

Brick 

20 

Butter 

3 

OitUe 

78 

Coal  and  coke 

Com 

Kggs 

Floar 

I  Hay 

Lime  and  cemen  t 

Merchandise,  genera]  . 

.  Millstnfl's 

t  Oats 

I  Oil 

I  Pork  and  beef 

'  Potatoes 

Frovisions 

Salt 

Saw  logs 


Quantity. 


Tom, 
126 
56 

0^ 
172 
475 

14 

40 
15 
282 
55 
33 
14 
31 
15 
3,600 


Total. 


5,160 


Total  approximate  value ^. . .     $176, 000 


JJ3. 
IMPROVEMENT   OF   MENOMINEE    HARBOR,  MICHIGAN    AND   WISCONSIN. 

Object. — ^To  secure  a  navigable  channel  from  Green  Bay  into  tbe 
Menominee  Eiver,  where  the  harbor  of  Menominee  is  situated. 

Project. — The  original  project,  adopted  in  1871,  provided  for  the  con- 
struction of  two  parallel  piers  400  feet  apart,  extending  from  the  mt)uth 
of  the  river  to  the  15-foot  contour  in  Green  Bay,  and  dredging  a  channel 
between  them  14  feet  deep.  In  1874  it  was  decided  to  extend  the  piers 
to  the  16-foot  contour. 

Present  tcorJcs. — (1)  North  pier,  1,854  feet  in  length,  consisting  of  585 
feet  of  slab  pier  20  feet  wide;  609  feet  of  pile  pier,  481  feet  of  the  same 
having  a  width  of  14  feet  and  128  feet  a  width  of  18  feet;  660  feet  of 
cribs,  610  feet  with  a  width  of  20  feet,  and  50  feet  with  a  width  of  24 
feet.  (2)  South  pier,  2,710  feet  in  length,  consisting  of  1,900  feet  of 
pile  pier,  1,804  feet  having  a  width  of  14  feet  and  96  feet  a  width  of  18 
feet,  and  810  feet  of  cribs  20  feet  wide. 

The  pile  piers  were  built  in  1871-1874  and  the  cribs  1876-1884.  The 
cribs  are  in  good  condition.  The  north  pile  pier  was  rebuilt  above  the 
water  line  in  1889  and  is  in  good  condition.  The  south  pile  pier  is  much 
decayed  and  should  be  rebuilt  above  the  water  line. 

Depth  of  water. — Originally  4  feet.  The  channel  now  is  200  feet  wide 
and  16  feet  deep  the  full  length  of  the  harbor  piers,  and  connects  the 
16-foot  channel  in  the  Menominee  River  with  water  of  the  same  depth 
in  Green  Bay. 

Operations  during  the  fiscal  year. — There  were  no  operations  during 
the  fiscal  year  ending  June  30, 1894. 

Remarks  and  recommendations. — The  full  amount  of  the  original  esti- 
mate for  the  improvement  of  this  harbor  has  been  appropriated  and 
the  object  sought  is  obtained. 

Arrangements  have  been  made,  to  go  into  effect  early  in  July,  1894, 
for  a  line  of  steamers,  each  carrying  24  loaded  freight  cars,  to  ply  across 
Green  Bay  and  Lake  Michigan,  between  Menominee  and  Frankfort, 
ttereby  establishing,  in  conjunction  with  existing  railways,  a  new 
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through  route  of  traiisportatiou  between  the  Atlantic  seaboard  and  the 
West. 

Of  the  1,900  linear  feet  of  the  south  pile  pier,  built  in  1871-1874,  at 
least  1,000  linear  feet  should  be  rebuilt  above  the  water  line  without 
delay.  A  section  of  this  pier  covering  about  315  linear  feet  was  badly 
damaged  by  a  freshet,  the  line  of  piling  forming  its  channel  face  being 
undermined,  rendering  a  new  line  of  piling  necessary.  Some  damage  of 
the  same  character  has  also  been  caused  by  the  working  of  the  wheels 
of  heavily  laden  propellers  that  grounded  near  the  pier. 

An  appropriation  of  $15,000  is  recommended  to  make  the  repairs  now 
needed  to  this  pier. 

Original  estimate  (see  Report  of  Chief  of  EngineerH^  1874,  Part  I,  p.  139). ..  $212,000 

APPROPRIATIONS. 


Act  of— 

March  3, 1871 $25,000 

June  10, 1872 25,000 

March  3, 1873 25,000 

June  23, 1874 25,000 

March  3,*1875 25,000 

August  14, 1876 8,000 

Juno  1«,  1878 10,  000 

March  3,  1879 10,000 

June  14,  1880 10,000 


Act  of — 

March  3,  1881 $12,000 

August  3, 1882 15,000 

July  5, 1884 10,000 

August  5, 1886 3,000 

August  11, 1888 9,000 

.  Miscellaneous  receiyits  cred- 
ited to  appropriations 62 

Total 212,062 


Money  statement 


July  1,  1893,  balance  unexpended. 
July  1,  1894,  balance  unexpended. 


$132.32 
132.32 


{Amount  (estimated)  require<l  for  completion  of  existing  project 15, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  the  sundry  civil  act  of  March  3, 1893. 


COMMRRCIAL   STATISTICS   FOR  THE   CALENDAR   YEAR   KXDING   DECEMBER  31,    1893. 

[Funiiiihed  by  John  Joiner,  depaty  collector  of  caetoms.  J 

Name  of  harbor,  Menominee,  Michigan  and  Wisconsin;  collection  district,  Supe- 
rior, Mich. ;    nearest  light-house,  Menominee,  Mich. 

Arricah  aud  departures  of  ressfh. 


Doscriittiou. 

Arrivals. 

Departoree. 

Number.  |  Tonnage. 

Namber. 

Tonnage. 

StcAm 

611  i        176,70) 
395  !          68,226 

620 
414 

178,665 
82,108 

S.iil -  -- 

Total 

1,000  1        243,986 

1.034 

260  833 
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Friaoipal  articles  of  expoi't  and  import. 
BY  VAY  OF  THE  HARBOR  ONLY. 


Articles. 


Coal 

Fish 

Lath 

Lumber 

Pickets,  fence . 

Sand 

SihiDgles 


Total 

Total  approximate  value  . 

DCPOSXB. 

A^icuUnral  implomenta  . 
Apples 


Quantity.  1 1 


Tons. 
25 


25 

1.064 

329,211 

585 

150 

902 

331,962 

$3,700,000 

60 
62   ' 

Article*. 


I  MPOiiTS — coiitin  ucd 


Brick. 
Butter 
Coal.. 
Eggs. 


5gg» 

Hay 

Iron 

Merchandise,  general. 

Pork  and  beef 

Posts,  fence 

Potatoes 

Salt 

SuHie 

Wood 


Total. 


2047 


Quantity. 


Toils. 

2,236 

89 

11,305 

5 

945 

129 

2,506 

35 

155 

228 

6 

667 

1,155 

1,275 


20,878 


COMMERCIAL  STATISTICS  FOR  THE   CALENDAR  YEAR  ENDING  DECEMBER  31,  1893. 

(Furnished  by  B.  H.  Auderly,  deputy  collector  of  customs.] 

Name  of  harbor,  Marinette,  Wisconsin;    collection   district,   Milwaukee,  Wis.; 
nearest  light- house,  on  north  pier  head,  Menominee.  Mich. 

Arrivals  and  departures  of  resaeh. 


Description. 

An 
Kumber. 

ivals. 
Tonnage. 

Departures, 
dumber.  1   Tonnage. 

Steam 

283 
453 

90,316 
128,046 

282  ;            89,958 
453  1          128,037 

Sail - 

Total 

736 

218,362 

735 

217, 995 

Principal  articles  of  export  and  import. 
BY  WAY  OF  HARBOR  0^'LY. 


Articles. 


EXPOST6. 

Fish 

Lath 

Lumber 

Shingles 

Total 

JMPOBTS. 

Brick 

Butter :. 

Cheese 

Coal  and  coke 

Egg» 


Quantity. 


Tons. 

400  I 
2,396f  ' 
846, 873i 

877j 


350, 547^ 


316 

31, 701 

14 


Articles. 


IMPOBTS— continued. 

Fish 

Hay 

Iron  and  steel 

Merchandise,  general 

Oata 

oa 

Potatoes 

Salt 

Stone , 

"Wood 

Total 


Quantity. 


Tons. 

475 

203 

14 

6,000 

8 

337| 

7 

75 

2,296 

872| 


42,308 


J  J  4- 

•    IMPROVEMENT  OF  MENOMINEE  RFV^ER,  MICHIGAN  AND  WISCONSIN. 

Object. — The  formation  of  a  cliannel  of  navigable  width  16  feet  deep 
from  Green  Bay  to  N.  Ludington  Company's  mill,  Marinette,  Wis.,  a 
distance  of  about  2  miles. 


Digitized  by  VjOOQIC 


2048      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

Project — Tlieoriginal  project,  approved  October 2,1890,  for  theexpend- 
iture  of  $54,000,  appropriated  by  act  of  September  19,  1890,  was  for 
dredging  a  channel  200  feet  wide  and  16  feet  deep  from  Green  Bay  up 
the  Menominee  Eiver  as  far  as  available  funds  would  admit. 

The  modified  project,  approved  July  26, 1892,  provides  for  reducing 
the  width  of  the  upper  end  of  the  channel  to  100  feet  for  a  distance  of 
about  2,600  feet. 

Present  worTcs. — The  piers  of  the  Menominee  Harbor  improvement 
render  construction  works  unnecessary  for  the  Menominee  River 
improvement. 

Bepth  of  tcater. — The  lower  section  of  the  channel,  200  feet  wide 
and  about  9,300  feet  long,  has  been  dredged  to  the  required  depth  of 
16  feet,  with  the  exception  of  about  800  linear  feet,  where  the  width 
varies  from  160  to  190  feet. 

A  shoaling  of  from  1  to  2  feet  has  since  occurred  in  places,  but  there 
is  a  depth  of  16  feet  over  the  larger  portion  of  the  area  dredged.  The 
upper  section  is  about  2,400  feet  long  and  100  feet  wide.  About  2,200 
linear  feet  of  this  section  has  been  dredged  to  a  depth  of  16  feet,  leaving 
only  200  linear  feet  to  be  dredged  in  addition  to  re- dredging  where 
shoaling  has  occurred. 

Operations  during  the  fiscal  year. — By  hired  labor  work  was  in  prog- 
ress at  the  beginning  of  the  fiscal  year. 

The  work  consisted  of  dredging  with  United  States  dredge  Ko.  1,  and 
the  removal  of  hardpan  by  drilling  and  blasting  with  the  Government 
drilling  plant. 

Dredging  was  continued  until  November  23 j  suspended  during  the 
winter;  resumed  March  31,  and  closed  for  lack  of  funds  May  31,  1894. 
Seventy-nine  thousand  three  hundred  and  thirty  cubic  yards  of  material 
were  removed  during  the  fiscal  year,  making  the  aggregate  since  the 
beginning  of  improvement  382,820  cubic  yards. 

Drilling  and  blasting  hard  pan  was  completed  July  17, 1893.  The  area 
drilled  from  July  1  to  17  was  4,400  square  feet.  This  quantity  added 
to  38,550  square  feet  previously  drilled  makes  the  total  area  drilled 
and  blasted  since  the  commencement  of  the  work  42,950  square  feet. 

JTecessary  rei^airs  were  made  to  the  dredge,  dump  scows,  and  tug 
during  the  winter  of  1893-'94. 

Eemarks  and  recommendations. — The  formation  of  a  channel  having 
a  unifonn  width  of  200  feet  was  originally  contemplated,  but  for  reasons 
fully  set  forth  in  the  Chief  of  Engineer's  Report  for  1891,  pp.  2529-2530, 
it  was  deemed  advisable  to  reduce  the  upuer  2.600  linear  feet  to  a  width 
of  100  feet. 

A  comparison  of  the  surveys  made  in  1889  and  1894  indicates  that 
over  the  area  thus  far  dredged  considerable  shoaling  has  occurred  in 
places.  Some  4,000  linear  feet  of  the  channel  banks  are  not  yet  pro- 
tected by  docks,  and  it  is  believed  that  a  large  percentage  of  deposit 
comes  from  this  source. 

For  the  maintenance  of  the  (channel  an  ai)i)i*opriation  of  $10,000  is 
recommended. 

Original  estimate  (see  House  Kx.  Doc.  Xo.  34,  Fifty-first  Congress,  first 

session) $109,609.80 

Revised  estimate  (see  Report  of  Chief  of  Engineers  1891,  pp.  2529-2530) .       74, 500. 00 

\VV  ROPR I ATION  S . 

Act  of— 

September  19,  1890 $54,000.00 

July  13, 1892 20,500.00 

MisceUaneouH  receipts  credited  to  appropriations 80. 03 

Total 74,580.03 
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Money  statenient 

Jnly  1,  1893,  balance  unexpended $12, 958. 63 

Miscellaneous  receipts  credited  to  appropriation 26. 53 

12,985.16 
Jnne  30,  1894,  amount  expended  during  fiscal  year 12, 710. 89 

July  1,  1894,  balance  unexpended 274, 27 

( Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June,  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  aad  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS   FOR  THE   CALENDAR   YEAR  ENDING   DECEMBER  31,  1893. 

The  commercial  statistics  for  the  Menominee  River  are  the  same  as  fur  Menominee 
Harbor,  Michigan,  and  Marinette,  Wis. 


J  J  5- 

IMPROVEMENT  OF  OCONTO  HARBOR,  WISCONSIN. 

Object — To  secure  a  navigable  channel  from  Green  Bay  up  the  Oconto 
Biver  to  the  city  of  Oconto. 

Prcject. — The  original  project,  adopted  in  1882,  provided  for  the  for- 
mation of  a  channel  100  feet  wide  and  8  feet  deep  by  extending  the  slab 
pier  built  by  the  city  to  the  10-foot  contour  in  Green  Bay,  and  dredging 
between  the  piers  and  up  the  river  to  Section  Street  bridge,  a  distance 
of  about  2  miles,  the  piers  to  be  parallel  to  each  other  and  150  feet 
apart. 

Present  icorA\— (1)  Korth  pier,  1, 603  feet  long,  20  feet  wide.  For  1,100 
feet  the  piles  tire  5  feet  apart;  for  the  remaining  503  feet  the  piles  are 
4  feet  apart  on  the  channel  side,  and  2  feet  apart  on  the  outer  side,  the 
latter  being  provided  with  wale  timbers,  cross-ties,  and  tie-rods.  The 
filling  is  composed  of  slabs  and  edgings  ballasted  with  sand.  (2)  South 
pier,  2,151  feet  long,  20  feet  wide.  For  1,850  feet  the  piles  are  5  feet 
apart;  the  remaining  351  feet  is  close  piling.  The  filling  is  composed 
of  slabs  and  edgings  ballasted  with  sand,  except  the  outer  301  feet, 
which  is  covered  with  2  feet  thickness  of  stone.  (3)  The  outer  side  of 
the  south  pier,  beginning  300  feet  from  the  outer  end  for  a  distance 
of  1,000  feet,  is  protected  from  ice  pressure  by  a  line  of  close  piling, 
thence  shoreward  for  a  distance  of  850  feet  by  riprap.  (4)  Additional 
stability  is  given  to  1,850  feet  of  the  south  pier  by  a  line  of  piles  on  the 
channel  side  3  feet  apart,  provided  with  wale  timbers,  cross-ties,  and 
iron  tie- rods  at  intervals  of  9  feet. 

Depth  of  tcafer. — Originally  2  feet,  increased  to  3^  feet  by  local  enter- 
prise. 

Soundings  taken  April  24  and  26, 1894,  showed  governing  depths  as 
follows:  At  the  entrance,  a  narrow  channel  close  to  the  south  i>ier, 
about  7  feet;  thence  up  the  river  to  Spies'  mill,  a  distance  of  9,000  feet, 
^  feet;  thence  to  Section  Street  bridge,  4,000  feet,  from  3J  to  4  feet. 

The  dredging  done  in  June,  1894,  increased  the  navigable  depth  at 
the  entrance  to  10  feet. 

Operations  during  the  fiscal  year. — United  States  Dredge  No.  1  was 
transferred  from  Menominee  June  3,  1894,  and  dredging  was  begun  on 
the  6th.    During  the  remainder  of  the  month  17,045  cubic  yards  of 
material  were  removed  from  between  the  piers. 
ENG  94 129 
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Remarks  and  recommendations. — In  order  to  maintain  a  depth  of  8 
feet  of  water  periodical  dredging  will  be  necessary.  The  piers,  being 
of  a  frail  character,  will  require  frequent  repairs. 

At  the  request  of  the  local  authorities  and  citizens  interested,  harbor 
lines  for  the  north  side  of  the  river  were  agreed  upon,  and,  under  date 
of  June  23, 1893,  approved  by  the  Secretary  of  War, 

A  survey  made  in  August,  1893,  for  tlie  purpose  of  establishing 
permanent  marks  to  define  the  harbor  lines  approved  June  23,  1893, 
indicated  that  lines  slightly  divergent  would  approximate  more  nearly 
to  the  natural  river  bank  and  be  in  every  way  better.  The  desired 
cbange  was  made  and  approved  by  the  Secretary  of  War  October  2, 
1893,  and  i)ermanent  marks  established  for  their  identification. 

It  is  understood  that  the  parties  most  interested  in  this  improve- 
ment arc  desirous  of  a  modification  of  the  project  now  in  force,  the 
object  being  to  abandon  further  improvement  of  the  long  stretch  of  river 
and  in  lieu  thereof  secure  an  outer  harbor  or  a  great<5r  depth  of  water 
at  the  entrance,  but  the  scheme  has  not  yet  assumed  definite  form. 

For  maintenance  and  preservation  it  is  estimated  that  $10,000  will 
be  needed  for  the  fiscal  year  ending  June  30, 1896. 

Estimated  cost  (soe  Report  of  Chief  of  Engineers,  1883,  p.  1646) $150, 000 

APPKOPRIATIOXS. 

Act  of— 

March  3, 1891 $10,000 

August  2, 1882 15,000 

July  5, 1884 15,000 

August  5, 1886 8,000 

August  11, 1888 20,000 

July  13,1892 3,000 

Total 71,000 

Money  statement, 

July  1,1893,  balance  unexpended $3,089.33 

June  dO,  1894,  amount  expended  during  fiscal  year 1, 534. 85 

July  1, 1894,  balance  unexpended 1, 554. 48 

July  1,  1894,  outstanding  liabilities 16. 18 

July  1,  1894,  balance  available 1,538.30 

I  Amount  (estimated)  required  for  completion  of  existing  project 79,  000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  en(uug  J  une  30, 1 896    10, 000. 00 
1  Submitted  in  eompliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL    STATISTICS    FOR    THK    CALENDAR   YEAR    KA'DING    DECEMBER    31,   1893. 

[Famished  by  Mr.  W.  H.  Young,  mayor.] 

Name  of  harbor,  Oconto,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest  light- 
house, Sherwood  Point,  Wis. 

Arrivals  aud  departures  of  vessels. 


Description. 


Steam. 

Sail.... 


Total. 


Arrivals. 

Departures. 

Xiunbcr.  >  Tonnage. 

Xiiinl)cr.|    Tonnage. 

212  1          12,800 
82  1           4,  750 

210              12,540 

82                4. 750 

294             17, 550 

292              17,290 

1 
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Principal  articles  of  export  and  import. 
BY  WAY  OP  THE  HARBOR  OXLY. 


Articles, 

Quantity.  | 

1 

Articles. 

Quantity. 

EXPORTS. 
Annlea 

Tont. 

15 

1,575 

400 

100 

560 

7,500 

300 

i' 

3.000 

375 
2,000 

IMPOKT8. 

Apples.... 

Tons. 
22| 

880 

uppwa 

Beer 

Bark  (tan) 

)<i(ih                

Brick 

1  400 

IroB  and  steel 

Coal  and  coke 

500,000 
25 

Latb 

Iron  and  stwd 

Lamber 

Lime  and  cement 

240 

MeTChftiidiftc    srciicral    ...........  ... 

Merchandise,  general 

3,000 

Oata                          

Oil 

90 

Oil                           

Plaster  land 

40 

Saw  log* 

ShingleM 

Pork  ii.nd  lw<»f  - . ..,.-. 

120 

Potatoes 

14 

Ties  railroad       

Provisions 

15,000 

Wood      

Saw  logs 

18,000 

Stone  

2,100 
500 

Total 

16, 311 J 

Wood 

Total 

Total  annroximftto  valne 

$486,000 

541, 431* 
~>50«,  100' 

Total  approximate  value 

BY  ALL  WAYS  OF  TRANSPORTATION. 

EXPORTS 

AgiricnltarzU  implenacnts 

Tent. 

240 

75 

2.750 

470 

24 

3,832i 

306 

9 

67* 

10.000 

1,000 

376 

1,500 

50 

100 

100 

412i 

144 

105,000 

1,200 

500 

336 

135 

6 

100 

216 

4,080 

13,300 

78 

3,000 

11 

180 

3,000 

3,000 

5,600 

IMPORTS. 

Agricnltnral  implements 

Tons. 
228 

Apples 

Apples 

60 

Bark,  tan    

Bark,  tan 

2  750 

Jkrbv 

Barley 

45 

bSiS!::::::::::::::::::::::::::::::::: 

Beer 

210 

Beer 

Brick 

1,642 

Brick..  .• 

Cattle 

360 

Batter 

Chairs 

40 

Cattle 

Cheese 

10 

Coal  and  coke 

Coal  and  coke 

700, 000 
112 

Fiah 

Com 

Fkmr 

£££8 

,«J' 

Bar 

F&i :..:::::::::: 

Hiies ..:::..:.:..;:::;;: 

Flour 

860 

Hoga 

Furiiituro 

2  250 

Iron  and  steel 

Hay 

80 

Lath 

Hogs 

40 

Lime  and  ceinpnt  .... 

Iron  and  steel 

52 

Lumber 

Leather 

1 

Merrhandjeo,  general 

Lime  and  cement 

480 

Mill  stuffs 

Lumber 

4,000 

Oats             -          

Malt 

10 

Oil 

Marble 

18 

Ptase 

Merchandise,  general 

6,000 
4,000 

Plaster  land  

Mill  stuffs 

Pork  ami  lieef                  

Oats   

384 

Poles    telefinranh 

Oil 

180 

Posts  fence 

Peaao 

60 

Potatoes   

Plaster,  land 

100 

Provision  A. 

Pork  and  beef 

240 

Rve 

Potatoes 

27 

Salt 

Provisions 

3,  UOO 

Saw  logs  

Rve 

90 

Shingles 

Salt 

180 

Ties  railroad 

Sash,  doors  aud  blinds            .       ...... 

150 

Wheat 

360  I 

1  Saw  logs 

18,000 

Wood 

7,600 
2 

Shingles   

120 

Wool           

Stone 

2,100 

Wheat 

180 

Total 

1G9,  160i 
$270217500' 

Wood. ;;;;;;!!;;!!;;;!!;!;;;;;;!!!!;'! 
Total 

Total  approximate  value 

C25 

Total  approximate  valae 

748, 788i 
$1, 7C07400" 
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J  J  6. 

IMPROVEMENT  OF  PENSAUKEE  HARBOR,  WISCONSIN. 

Object. — To  secure  a  navigable  channel  from  Green  Bay  into  the 
Pensaukee  River. 

Project. — The  original  project,  adopted  in  1883,  provides  for  contin- 
uing a  slab  pier,  which  had  been  built  by  private  enterprise,  until  it 
should  reach  the  10-foot  contour  in  Green  Bay,  and  dredging  a  channel 
south  of  it  to  a  depth  of  10  feet  and  Avidth  of  100  feet,  connecting  the 
deep  water  in  the  river  with  the  deep  water  in  the  bay. 

Present  works. — (1)  A  slab  pier,  1,300  feet  long  and  20  feet  wide, 
filled  with  slabs  and  edgings  and  ballasted  with  sand  and  stone.  It 
was  built  in  1883J  and  repaired  in  1885  and  1891.  (2).  One  thousand 
six  hundred  feet  of  slab  pier,  built  by  private  enterprise,  was  nearly 
all  destroyed  by  a  storm  in  1885.  The  destruction  of  this  work  left  the 
portion  of  the  pier  built  by  the  United  States  a  detached  work. 

Depth  of  water. — Originally  2  feet 5  increased  by  private  enterprise 
to  from  7  to  9  feet  for  a  width  of  30  feet.  The  destruction  of  the  portion 
of  the  pier  built  by  private  enterprise  by  the  storm  of  October,  1885, 
resulted  in  restoring  the  channel  to  about  its  original  condition. 

A  survey  made  in  May,  1890,  showed  the  governing  depth  to  be  2.8 
feet. 

Operations  during  tlw  fiscal  year. — There  were  no  operations  during 
the  fiscal  year  ending  June  30, 1894. 

Remarks  and  recommendations. — For  the  preservation  of  the  existing 
works  it  is  estimated  that  $1,000  will  be  needed  for  the  fiscal  year 
ending  June  30, 1896. 

Should  further  improvement  of  this  harbor  be  deemed  necessary,  it 
is  believed  that  the  modified  project  submitted  in  report  dated  February 
2, 1892,  the  estimated  cost  of  which  is  $8,800,  would  be  all  that  is  needed. 

Xo  arrivals  and  departures  of  vessels  were  reported  at  this  harbor 
for  the  calendar  year  ending  December  31, 1893.  Several  boats  are 
engaged  in  fishing,  and  it  is  claimed  that  this  business  wourd  materially 
increase  if  the  water  at  the  harbor  entrance  was  deepened. 

Estiuiiitecl  cost  (sco  Report  of  Chief  of  Eugiuoers,  1883,  p.  1652) $50,  000 

Al'PUOPniATIOXS. 

Alt  of— 

August  2, 1882 $10,000 

July  5,  1884 5,000 

Total .^ 15,000 

Money  statement. 

July  1, 1893,  balance  uiioxpeiMleil $1, 064. 36 

June  30, 1894,  amount  expended  during  fiscal  year 71. 00 

July  1, 1894,  balance  unexpended 993.  36 

{Amount  (estimated)  req^uired  for  completion  of  existing  project 35, 000. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  .June  30, 1896    1,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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J  J   7. 
IMPROVEMENT  OF  GREEN  BAY  HARBOR,  WISCONSIN. 

Object. — To  secure  a  more  direct  and -deeper  channel  from  Green  Bay 
into  the  mouth  of  the  Pox  River,  where  the  harbor  of  Green  Bay  is 
located. 

Project — The  original  project,  adopted  in  1866,  provided  for  dredg- 
ing a  channel  200  feet  wide  and  12  feet  deep  from  the  mouth  of  the  Fox 
River,  through  Grassy  Island,  to  the  12-foot  contoill'  in  Green  Bay,  a 
distance  of  about  8,800  feet,  and  revetting  some  650  feet  of  the  same  at 
Grassy  Island.    This  project  was  completed  in  1871. 

A  supplementary  project,  adopted  in  1872,  provided  for  straightening 
the  channel  and  increasing  its  depth  to  13  feet. 

In  1874  it  was  decided  to  increase  the  depth  to  14  feet.  This 
increased  the  length  to  about  11,600  feet. 

A  modification  of  the  existing  project  was  approved  August  5, 1892, 
to  increase  the  depth  of  the  present  channel  to  16  feet  and  extend  it  in 
a  direct  line  through  the  bar  that  projects  from  Sable  Point,  making 
its  total  length  about  16,500  feet. 

Present  works. — Revetments  at  Grassy  Island :  (1)  West  revetment, 
620  feet  long  and  14  feet  wide,  with  close  piling  on  the  channel  side 
and  anchor  piles  about  5  feet  apart  on  the  outer  side.  The  timber 
superstructure  is  5  feet  high.  This  revetment  was  builtin  1870,  rebuilt 
above  the  water  line  in  1887,  and  is  in  good  condition.  (2)  East  revet- 
ment, 705  feet  long  and  1 4  to  17  feet  wide,  with  close  piling  on  the  chan- 
nel side  and  on  the  bay  side  close  piling  for  425  feet,  and  for  the 
remaining  280  feet  piles  about  5  feet  apart.  The  timber  superstructure 
is  7  feet  high.  This  revetment  was  built  in  1869,  rebuilt  above  the 
water  line  in  1885,  and  is  in  good  condition. 

PeptJb  of  water. — Originally  a  narrow  and  circuitous  channel  6  feet 
i!i  depth.    The  present  channel  is  200  feet  wide  and  14  feet  deep. 

Operations  during  the  fiscal  year. — Under  contract  dated  October  1, 
1892,  with  Mr.  Christopher  H,  Starke,  of  Milwaukee,  Wis.,  for  dredg- 
ing 120,000  cubic  yards  of  material,  more  or  less,  work  was  in  progress 
at  the  beginning  of  the  fiscal  year,  and  continued  without  interruption 
until  September  23, 1893,  resulting  in  the  removal  of  84,794.4  cubic 
yards  of  material  during  the  fiscal  year,  and  a  total  of  134,991.6  cubic 
yards  under  this  contract.  The  channel  formed  was  100  feet  wide, 
10,200  feet  long,  and  16  feet  deep. 

By  hired  labor  and  purchase  of  materials  in  open  market  70.3  cords  of 
stone  were  obtained  and  applied  as  riprap  and  refilling  the  east  revet- 
ment at  Grassy  Island  at  places  where  undue  settlement  had  occurred. 

With  a  view  of  establishing  suitable  dock  lines  a  survey  of  Fox  River 
was  made,  extending  from  Porlier  street,  in  the  city  of  Green  Bay,  to  the 
mouth  of  the  river.  A  map  of  the  survey  is  completed.  A  tracing  of 
a  reduced  copy  of  this  map,  with  the  addition  of  the  projected  channel 
to  deep  water  in  Green  Bay,  the  latter  taken  from  chart  of  United 
States  Lake  Survey,  1864,  is  submitted  herewith. 

In  accordance  with  the  x)roviso  in  act  of  July  13, 1892,  appropriating 
$25,000  for  improving  harbor  at  Green  Bay,  Wis.,  "that  $5,000  of  said 
sum  may,  in  the  discretion  of  the  Secretary  of  War,  be  expended  on  the 
Fox  River,  below  De  Pere,  Wis.,"  by  hired  labor  and  the  use  of  a  dredge 
belonging  to  the  Pox  River  improvement,  work  was  in  progress  at  the 
beginning  of  the  fiscal  year,  and,  as  stated  in  last  annual  report,  nearly 
completed. 
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In  July,  1893,  130  cubic  yards  of  material  were  removed  from  ti 
cliannel,  completing  the  object  sought,  viz:  a  clear  waterway  with 
least  width  of  150  feet  and  depth  of  12  feet;  the  total  number  of  cuh 
yards  of  material  removed  since  the  beginning  of  the  work,  August 
1892,  being  41,705. 

ReinarJcs  and  recommejidations. — The  construction  of  docks  encroaci 
ing  upon  the  channel  of  Fox  ^iver  by  owners  of  the  river  front  in  tl 
cities  of  Greeu  Bay  and  Fort  Howard  indicated  the  necessity  of  estal 
lishing  suitable  dack  lines  at  an  early  day,  to  render  void  any  undil 
projection  of  docks  already  built  and  to  avoid  future  encroachment 
that  were  likely  to  occur,  led  {o  a  survey,  made  under  my  direction  to 
Mr.  L.  M.  Manh,  c.  e.,  in  October  and  November,  1893.    This  survea 
connects  with  one  made  by  Mr.  Mann  in  1889  of  Fox  River  from  De  Peq 
to  Green  Bay.  ' 

The  map  is  completed,  and  covers  a  distance  of  about  6  miles.  I| 
shows  the  docks  in  the  cities  of  Green  Bay  and  Fort  Howard;  moutlj 
of  Fox  Eiver;  the  present  14- foot  channel,  and  the  16-foot  channel  il 
process  of  construction  through  Sable  Point  Bar. 

The  present  available  depth  of  water  is  14  feet,  and,  owing  to  thi 
peculiar  physical  characteristics  of  this  harbor,  the  navigable  deptl 
can  not  be  increased  nor  any  additional  benefit  to  navigation  obtained 
until  the  proposed  channel,  16,500  feet  long,  is  dredged  its  entire  lengtf 
and  made  of  navigable  width.  The  16- foot  channel  is  now  10,200  feel 
long. 

The  extension,  therefore,  so  urgently  needed  is  0,300  feet.  \  j 

To  accomplish  this  much-needed  improvement  an  appropriation  o|  / 
$71,915  is  recommended  for  the  fiscal  year  ending  June  30, 1890.  !| 

Estimated  cost  of  the  project  adopted  in  1881  (see  Report  of  Chief  of  £ngi-  ]  \ 

neera,  1881,  p.  2069) $135,000;! 

Estimated  cost  for  a  channel  16  feet  deep  submitted  February  12,  1892  ....      91, 919'  i 


/ 


APPROPRIATIONS. 


Act  of— 

June  23,  1866 $30,500.00 

March2,1867 45,000.00 

July  2 >,  1868  (aUotted) . .  17, 500. 00 

April  10, 1869  (aUotted) . .  44, 550. 00 

July  11,  1870 17,500.00 

March  3, 1871 17,500.00 

March  3, 1873 20,000.00 

June23,  1874 10,000.00 

March23,  1875 10,000.00 

August  14, 1876 8,000.00 

June  18,  1878 5,000.00 

March  3, 1879 4,000.00 

June  14,  1880 6,000.00 


Act  of— 

March  3, 1881 $5,000. 

August2, 1882 20,000.00 

July  5,  1884 10,000.00 

August  5, 1886 7,000.00 

August  11,  1888 10,000.00 

September  19, 1^90 10, 000. 00 

July  13, 1892 25,000.00 

Miscellaneous  receipts 
credited  to  appropria- 
tions   52.50 


Total 322,602.50, 


Money  statement.  j 

July  1,  1893,  balance  unexpended $21, 532. 53  * 

J  une  30,  1894,  amount  expended  during  fiscal  year 20, 449. 07  I       r^ 

July  1,  1894,  balance  unexpended 1,083.46  !\       I 

-  \\      \ 

{Amount  (estimated)  required  for  completion  of  existing  project 71, 915. 00  ^■\  \ 
Amountthatcan  beprofitably  expended  in  fiscal  year  ending  June  30, 1896  71, 915. 00  ^  ^ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  '  \ 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893.  .   \ 
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COMMERCIAL  STATISTICS   FOR  THE   CALENDAR    YEAR    EN'DING    DECEMBER   31,  1893. 

[Furnished  by  Mr.  Daniel  Bradley,  deputy  collector  of  customB,  Green  Bay,  Wis.} 

Name  of  harbor,  Green  Bay,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house.  Grassy  Island,  Wisconsin. 

Arrivals  and  departures  of  resseU, 


Description. 

Arrivals. 

Departures. 

Kumbcr.     Tonnage. 

Number. 

Tonnage. 

Sf4«m-  -     -     -   - 

1 
381  '        166,991 
243             44, 701 

401 
241 

167,848 

Sail - 

46,106 

Total 

634           211, 692 

642 

213,954 

Principal  articles  of  export  and  import  for  the  calendar  year  ending  December  Slj  189B. 

[Fumishetl  by  Mr.  Charles  Hartnng,  deputy  collector  of  customs.] 

BY  WAY  OF  THE  HARBOR  ONLY. 


Articles. 


Quantity.  ' 


Articles. 


Expoirrs. 

Barley 

Barroia,  oil,  empty 

Bran 

Brick 

Cattle 

Clay 

C^oal  and  coke 

Com 

Kges.. 

>m 

Flour 

Fumituro 

Hay 

Horses 

Hog.s 

Iron  nnd  steel 

I.ath 

Lumber 

Malt 

Merchandise,  general... 

Oats 

Oil 

Paper 

Pickles 

Rags 

Rve 

Salt 

Shingles 

Vinegar  

Wagons  and  carriages.. 
Wheat 


Tons. 
322 
150| 
63  , 
2,878 
30  I 
30  ! 
32  I 

ii 

29,945^' 

2  : 

104  { 

50  ; 
165 

21  I 

n 

7,570 

6,481i 

8} 

100  ; 

12  ; 

100  I 

1, 2201' 

284i 


IMPORTS. 


150 

55 
56J 


Total . 


53,407 


Apples. 

Barley 

Bolts 

Canned  goods 

Candles 

Coal  and  coke 

Fish 

Glassware 

Gravel 

Horses 

Iron  and  steel 

Lemons 

Llmo  and  cement 

Lumber 

Merchandise,  general . 

Nails 

Oil 

Machinery,  mill 

Pipe,  sewer 

Posts,  fenco 

Potatoes 

Rags 

Sand 

Salt 

Sheep 

Shingles 

Soap 

Stoue 

Sugar 

Ties,  railroad 

Wheat 

Wood 

Wood  pulp 

Wire 


Total. 


Quantity. 


TOTM. 


166.  GO] 


Note. — Efforts  were  made,  hut  unsuccessfully,  to  obtain  an  accurate  record  of 
exports  and  imports  for  1893;  therefore  those  for  1892  are  repeated.  Mr.  M.  J. 
McCormifk,  secretary  of  Business  Men's  Association,  states: 

** "  *  '  I  think  20  per  cent  anyway,  or  possibly  25  per  cent,  might  be  added  to 
1892  for  18.93,  as  we  handled  25  per  cent  more  flour  from  this  port  durinnj  1893  than 
we  did  in  1892,  and  we  handled  at  least  5,000  tons  of  paper  stock  from  the  East  for 
t  he  Fox  River  paper  mills  during  1893.     We  had  none  of  this  in  1892.     -     »     ♦  " 
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J  J  8. 

STURGEON  BAY  AND  LAKE  MICHIGAN  SHIP  CANAL,  WISCONSIN- 

The  provisions  of  act  of  July  13, 1892,  couceruing  making  free  to  com- 
merce the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wisconsin, 
having  been  complied  with,  under  orders  of  the  Chief  of  Engineers,  U. 
S.  Army,  dated  April  24, 1893,  the  canal  was  formally  transferred  by 
the  canal  company  and  accepted  by  the  United  States  Ai^ril  25, 1893, 
and  deed  recorded  in  Door  County,  Wis.,  May  2, 1893.  Jurisdiction 
was  ceded  by  the  State  of  Wisconsin  by  act  approved  March  6, 1893. 

The  complete  and  exhaustive  history  and  description  of  this  work, 
published  in  Senate  Ex.  Doc.  Ko.  34,  Forty-seventh  Congress,  second 
session,  and  House  Ex.  Doc.  No.  100,  Forty-ninth  Congress,  second  ses- 
sion; also  in  Chief  of  Engineers'  Eeports,  1883,  pp.  1657-1678,  and  1887, 
pp.  2017-2037,  renders  unnecessary  more  than  a  brief  description  at  the 
present  time,  as  the  conditions  have  not  materially  changed  since  then. 

The  object  of  tlie  improvement  was  the  formation  of  a  more  direct 
waterway  from  Menominee,  Peshtigo,  and  other  ports  in  the  southern 
part  of  Green  Bay,  to  Chicago,  Milwaukee,  and  other  ports  in  the  south- 
erly part  of  Lake  Michigan. 

The  project  as  carried  out  by  the  canal  company  resulted  in  an  open 
cut  without  locks  or  gates,  about  13  feet  deep,  100  feet  wide  at  top, 
about  65  feet  wide  at  bottom,  and  7,200  feet  long;  also  dredging,  in  con- 
tinuation of  the  canal  proper,  a  channel  of  the  same  depth  in  Sturgeon 
Bay  for  a  distance  of  6,100  linear  feet. 

The  Lake  Michigan  entrance  is  protected  by  piers  built  by  the  United 
States,  at  a  cost  (including  dredging)  of  $171,421.60. 

Present  tcorlcs, — Canal:  Of  the  14,400  linear  feet  of  canal  banks, 
8,437  linear  feet  are  provided  with  sheet-pile  revetments,  composed  of 
planks  4  inches  thick,  with  battens  2  inches  thick.  The  planks  are  18 
feet  long  and  project  about  3  feet  above  the  established  datum  plane 
(viz,  3.06  feet  below  high  water  of  1838).  The  remaining  5,963  feet  is 
unprovided  with  any  protection. 

At  right  angles  to  the  canal,  revetments,  originally  of  similar  con- 
struction, extend  on  each  side  to  the  harbor  piers  a  distance  of  about 
350  feet. 

Some  600  linear  feet  of  these  revetments  were  modified  in  form  during 
the  past  year  by  cutting  oft*  the  sheet  piling  at  the  water  surface  and 
depositing  aheavy  rii)rap  of  stone  in  front,  so  as  to  form  a  sloping  shore, 
instead  of  a  vertical  wall,  to  receive  the  force  of  heavy  lake  waves  that 
find  entrance  between  the  harbor  pier  heads. 

In  continuation  of  the  canal  proper,  an  open  dredged  cut  was  made 
in  Sturgeon  Bay  for  a  distance  of  6,100  linear  feet. 

The  revetments  are  not  of  modern  first-class  construction,  and  quite 
extensive  repairs  were  imperative  in  order  to  maintain  a  reasonable 
degree  of  efficiency. 

Depth  of  i^a^er.— Soundings  taken  in  April,  1893,  showed  a  depth  of 
from  13  to  14  feet  for  a  width  of  about  65  feet  between  the  revetments; 
for  a  distance  of  about  1,400  feet  beyond  the  revetments  the  navigable 
width  did  not  exceed  30  feet.  During  the  fiscal  year,  with  funds  pro- 
vided for  operating  and  care,  the  section  beyond  the  revetments  was 
Increased  to  a  width  of  60  feet,  and  a  third  cut  with  the  dredge  is  well 
under  way,  which  when  completed  will  give  it  a  width  of  90  feet. 

Operations  during  the  fiscal  year. — There  being  no  funds  available  for 
its  enlargement  or  improvement,  there  were  no  operations  during  the 
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fiscal  year  other  than  restoration  and  maintenance  of  channel  and 
repairs  to  revetments,  which  are  fally  described  in  the  report  for 
"operating  and  care,''  to  which  reference  is  invited. 

Remarks  and  recommendations, — The  law,  section  7,  river  and  harbor 
act,  July  5, 1884,  relating  to  other  United  States  canals,  it  is  considered 
sbonld  be  made  applicable  to  this  canal  also. 

Navigation  through  the  canal  closed  for  the  season  December  11, 
18^,  and  was  resumed  March  10, 1894. 

The  canal  and  harbor  are  practically  one  work ;  if  the  canal  is  defect- 
ive or  out  of  order  the  harbor  suffers  in  consequence,  as  is  shown  by 
the  following: 

A  survey  made  in  1881  showed  a  depth  of  water  on  line  of  the  pres- 
ent harbor  pier  heads  of  18  feet.  The  piers  were  completed  in  1884; 
soundings  taken  in  1894  show  an  average  depth  between  the  pier 
heads  of  14.7  feet,  and  that  the  18-foot  contour  has  advanced  about  300 
feet,  being  now  where  20.6  feet  existed  in  1881, 

Since  1881  the  shore  line  at  its  intersection  with  the  north  pier  has 
not  changed,  and  the  south  shore  line  has  advanced  but  35  feet. 

It  is  evident  therefore  that  the  deposit  that  has  caused  the  shoaling 
is  not  derived  from  shore  drift,  but  that  the  canal  is  its  source,  and 
chiefly  that  iwrtion  of  It  not  provided  with  revetments,  where  an  exam- 
ination of  the  banks  indicate  that  rapid  and  extensive  erosion  has 
occurred  and  is  still  in  progress. 

To  avoid  unnecessary  periodical  dredging  in  the  harbor  or  the 
expensive  exj^edient  of  extension  of  the  piers,  which  at  best  would 
only  alleviate,  not  cure,  the  difficulty,  the  canal  should  be  revetted 
its  entife  length  as  soon  as  possible. 

The  benefit  that  this  work  now  affords  to  the  general  commerce  of 
the  lakes  and  the  extent  that  it  is  sought  as  a  harbor  of  refuge  is  well 
illustrated  by  a  report  from  Supt.  Dier,  stating  that  during  a  severe 
storm  that  prevailed  November  10  and  11, 1893,  no  less  than  57  craft, 
steam  and  sail,  were  sheltered  in  Sturgeon  Bay  at  one  time. 

The  estimate  for  j-ear  ending  June  30,  1896,  for  completing  the 
revetments  from  their  present  termination  to  the  14  foot  contour  in 
Sturgeon  Bay  and  placing  them  so  as  to  widen  the  canal  at  water  sur- 
face for  this  portion  of  its  length  to  160  feet  is  as  follows: 

KSTIMATE. 

Dreilgiug  150,000  cubic  yards,  at  15  cents $22, 500 

6»000  linear  feet  of  revetment,  at  $10 60,000 

2,000  linear  feet  oi   pring  fender  piling,  at  $3.50 7, 000 

89,500 
Add  10  per  cent  for  siiporintendencc  and  contingencies 8, 950 

Total 98,450 

AITllOrRlATIoX. 

Act  of  July  13,  1892 $81,833 

Money  statement, 

IAmoant  (estimated)  renuired  for  completion  of  existing  project $98, 450. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1896    98,  450.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  ENDING  DECEMBER  31,1893. 

[Furnished  by  Adam  N.  Dior,  saperintendent  Sturgean  Bay  and  Lako  Michigan  Ship  Canal.] 

Name,  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wisconsin;  collection  district, 
Milwaukee,  Wis. ;  nearest  light-house,  on  north  pier  head,  entrance  to  harbor. 

Arrirah  and  departures  of  vessels. 


Description. 

Bound  down. 

Bound  up. 

Number. 

Tonnage. 

323.939 

249, 146 

20,028 

Number. 

912 
8&8 
120 

Tonuaj;e. 

Steam 

1,041 

1,107 

112 

269  987 

Sail 

153, 693 

Unriesed  (soows) - 

20,945 

Total..  ..... 

2.2*0 

593, 113 

1,890 

444,625 

Principal  articles  of  export  and  import. 


Articles. 


EXPORTS  BOUND  UP 


Apples 

Bark,  tan 

Coal  and  coke 

Dairy  products 

Fish 

Flour , 

Grindstone 

Hides 

Iron,  pig 

Lmnbcr 

Merchandise,  general 

Oil 

Pease 

Posts,  fence 

Potatoes 

Saw  logs 

Stone 

Ties,  railroad 

Trees 

Wheat 

Woo«l 


Total 


Total  approximate  value |5, 882, 427. 60 


Articles. 


IMPORTS    BOITND    DOWN. 


Apples 

Brick 

Coal  and  coke 

Com 

Fish 

Flour 

Hay 

Iron  and  steel,  manufactured  . 

Lime  and  cement 

Lumber,  hard- wood 

Merchandise,  general 

MiU  staffs 

Oil 

Pork  and  beef 

Potatoes 

Salt 

Wagons  and  carriages 

Wood  pulp 


Total 

Total  approximate  value  . 


Quantity. 


Tons. 
800 
770 
5,094 
620 
723 
411 
2,048 
6,748i 
270 
220 
32,728 
146 
857| 
881 
185 
6,721i 
7 
835 


57,878i 


$5. 530, 368. 50 


J  J  9. 

OPERATING  AND  CARE   OF  STURGEON  BAY  AND  LAKE   MICHIGAN  SHIP 

CANAL,  WISCONSIN. 

There  bein  g  no  funds  available  for  the  enlargement  or  general  impro ve- 
ineiit  of  the  canal,  operations  have  necessarily  been  confined  to  work 
incident  to  operating  and  care,  examinations,  maintenance  of  lights, 
keeping  a  record  of  vessels  and  tonnage  through  the  canal,  and  such 
dredging  and  repairs  as  were  necessary  for  maintenance. 

By  the  use  of  United  States  dredge  Fo.  2  several  shoal  places  between 
the  revetments  were  removed,  and  beyond  the  revetments  where  the 
required  deptli  of  channel  had  an  available  width  of  but  30  feet  the 
width  has  been  increased  to  60  feet^  and  a  third  cut  with  the  dredge  is 
well  under  way,  which  when  completed  will  give  a  clear  width  of  90  feet. 
Thirty  seven  thousand  seven  hundred  and  forty-four  cubic  yards  of 
material  were  excavated. 
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During  the  winter  of  1893-'d4  repairs  were  made  to  the  dredging  plant. 

Broken  or  otherwise  damaged  wale,  cap,  and  binder  timbers,  and  iron 
tie-rods  were  removed  at  intervals  from  nearly  the  entire  length  of  the 
revetted  portion  of  the  canal  and  replaced  with  new  materials,  or 
refastened  if  new  materials  were  not  required.  Nine  hundred  and  fifty- 
one  linear  feet  of  12  by  12  inch  pine  timber  for  wales;  94  iron  tie-rods, 
each  17  feet  long,  being  used  for  this  purpose,  in  addition  to  smaller 
timber  for  caps  and  binders,  and  a  large  number  of  screw  bolts. 

About  600  linear  feet  of  the  revetments  on  the  harbor  front  were  cut 
down  to  the  water  surface  and  provided  with  riprap  in  order  to  form  a 
sloping  shore  and  thereby  decrease  the  wave  disturbance  in  the  harbor 
and  at  the  canal  entrance. 

About  350  linear  feet  of  revetment  built  in  1831  on  the  north  side 
of  the  canal,  adjacent  to  the  harbor,  was  in  such  an  advanced  stage  of 
decay  as  to  demand  rebuilding  above  the  water  line,  and  so  defective 
in  construction  as  to  require  an  additional  lino  of  sheet  piling,  [ts 
renovation  is  now  in  progress,  but  no  portion  of  it  is  entirely  completed. 
Repairs  were  made  to  the  office  building,  row  boat  and  outhouses. 

A  house,  of  dimensions  12  by  14  feet,  to  afford  shelter  and  quarters 
for  the  night  watchman  and  light-keeper  was  bnilt.  Also  a  warehouse 
50  by  24  feet  for  the  storage  of  engineer  property  not  in  use,  belonging 
to  all  harbors  in  this  district,  was  built  and  paid  for  from  appropriations 
from  various  harbors,  andproperty  from  Waukegan,  Manitowoc,  Ahna- 
X>ee,  and  Green  i^ay  transferred  and  stored  therein. 

The  exx)enditures  during  the  year  ending  June  30, 1894,  amounted  to 
$14,579.11,  paid  for  from  an  allotment  from  the  indefinite  appropriation 
for  **  operating  and  care  of  canals,  and  other  works  of  navigation,"  pro- 
vided by  section  4  of  river  and  harbor  act  of  July  6, 1884.  In  accord- 
ance with  this  section  an  itemized  statement  of  the  expenditures  is 
appended  hereto. 

Money  statenietit 

Jaly  1,  1893,  balance  unexpended $860. 57 

Amount  aUotted  for  fibcal  year  ending  June  30, 1894 20, 500. 00 

21,  360. 57 
June  30,  1894,  amount  expended  during  fiscal  year 14, 579. 11 

July  1,  1894,  balance  unexpended 6, 781. 46 

July  1,  1894,  outstonding  liabilities 1,132.59 

July  1,  1894,  balance  available a 5,648.87 

Amount  (estimated)  for  expenditure  in  liscal  year  ending  June  30, 1895. .  -  *  10, 301. 13 
Amount  available  for  liscal  year  ending  June  30, 1895 15, 950. 00 


Itemized  statement  of  expenses  made  from  appropriation  for  operating  and  care  of  cana  la 
and  other  works  of  navigation,  indelinitey  act  of  July  5,  ISSdy  applied  to  Sturgeon  Bay 
and  Lake  Michigan  Ship  Canal,  Trisconsin, 


Date. 


18S3. 
July  26 

31  I 
Aug.    7 
11 
11 

11  I 

11 : 
11 ' 


No.  of   I 
voncber. 


To  vhom  paid. 


Strain  &  TatoCo 

M^J.  James  ¥.  Gregory. 

Hired  men 

Soofield  &Co 

R,T.  Thorp 

H.  L.  Jackdon 

Swain  &  Tate  Co 

AdamN.  Dier 


For  what  paid. 


Rules,  eto 

Mileage 

Servicea,  July,  1893 . 

Iron  bolts,  eto 

Hire  of  team 

Blao  prints 

BookH 

Traveling  oxpeoses . 


Amount. 


$0.00 

2.00 

228.  33 

146.  35 

2.00 

.75 

55.00 

4.00 


*  Amount  allotted  if  estimate  is  approved. 
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Itemized  statement  of  expenses  made  from  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation,  etc, — Continued. 


Bate. 

No.  of 
voucher. 

1893. 

Aug.  25 

I 

28 

8  ! 

31 

9 

Sept.  2 

1 

2 

2 

2 

3 

13 

4 

13 

5 

29 

6 

29 

7 

30 

8 

30 

9 

Oct.   3 

1 

3 

2 

6 

3 

6 

4 

0 

5 

10 

6 

14 

7 

14 

8 

17 

9 

17 

10 

31 

11 

Nov.  3 

1 

3 

2 

3 

3 

3 

4 

3 

5 

3 

6 

3 

7 

3 

8 

3 

0 

3 

10 

3 

U 

3 

12 

3 

13 

4 

14 

20 

15 

20 

16 

22 

17 

23 

18 

27 

19 

SO 

20 

30 

21 

30 

22 

30 

23 

Dec.  7 

1 

7 

2 

1 

3 

12 

4 

23 

5 

28 

6 

28 

7 

31 

8 

1894. 

1 

.   Jan.  4 

1 

4 

2 

4 

3 

G 

4 

10 

5 

11 

G 

3  J 

7 

31 

8 

Feb.  3 

1 

3 

2 

3 

3 

6 

4 

11 

5 

IG 

6 

28 

7 

28 

8 

28 

9 

28 

10 

28 

11 

28 

12 

Mar.  12 

1 

23 

2 

30 

3 

To  whom  paid. 


D.  C.  Thompson 

Swain  &.  Tate  Co 

Hired  men  

Patsy  J.  Hennessey 

A.  W.  Lawrence  &  Co 

Scofleld  ScCo 

L.  M.  Hann 

Eneene  Dietzgen  Co 

W.  D.  Halsteail 

F.B.  Lowell 

Tifft&Hay 

Hired  men 

do 

£.  A .  Cannon 

Ernest  Carrington 

F.  Cosme 

Scofleld  &  Co 

Western  Union  Telegraph  Co  . . 

JohnCorry 

N.  S.  Washburn  &  Co 

M.J.Schmitt&Co 

E.  A.  Cannon 

A.  Ross  Houston 

William  Murrills 

Hired  men 

do 

E.  Corydon  Prescott 

George  D.  Nau 

The  Cincinnati  Corrugating  Co. 

R.T.  Thorp 

Scofleld  &  Co 

A.  W.  Lawrence  &  Co 

E.  A.  Cannon 

Tiirt&Hay * 

Leathem  &  Smith 

Theodore  Jacobs 

Hired  men 

John  M.  Bergman 

E,  A.  Cannon 

Goodrich  TranRportatiou  Co 

leathern  &  Smith 

Hired  men 

E.  A.  Cannon 

N.  S.  Wnshbum  &  Co 

E.  A .  Cannon 

Hired  men 

Kevnolds  Lumber  Co 

Scofleld  &  Co 

A.  W.  Lawrence  &  Co 

John  Walker 

H.H.We«tCo 

Tiflft&Hay 

do 

Hired  men 


For  what  paid. 


Amount. 


Lumber 

Knles  for  navigation. 

Services 

Iron,  etc 

Oil,  etc 

Bolts,  etc 

Traveling  expenses. . 

Eyepiece,  etc 

Oil  


Coal. 

Kope,  etc 

Services 

Services  September,  1893  . 

Traveling  expenses 

Towing 


do 

Leathem  &.  Smith 

Hired  men 

Nir k  Nelson 

N.  S.  Washburn  &  Co 

Tiflt&Hay 

The  Evening  Wisconsin  Co 

Hi  red  men 

Tifft&rllay 

Vulcan  Iron  Works 

E.  Corydon  Pre.scott 

M.J.Schmitt&Co 

Des  Forges  &  Co 

E.  A.  Cannon 

Hired  men 

Boruhard  Dieter 

R.T.  Thorp 

Scofleld  &Co 

M:.J.Schmitt&  Co 

Wytkofi",  Seaninns  &,  Benedict 

E.  A.  Cannon 

James  McKay  &  Co 

E.  A.  Cannon 


Building  chimney 

Paint,  etc 

Telegrams 

Coal 

Lumber,  etc 

Blue  prints 

Traveling  expenses 

Services  

do 

Services  October,  1893  . 

do 

Driver  casting,  etc 

Towing 

Iron,  ete 

Labor 

Bolts,  etc 

Oil,  etc 

Traveling  expenses 

Piles,  etc 

Coal 

Fence  post-s 

Services,  October,  1893 . 

Stone 

Travelhig  exjienses 

Freight  charges 

Dockage 

Services 

do 

Lumber 

Traveling  expenses 

Services  

Lumber 

Sash,  etc 

Oil,  etc 

Hire  of  tug 

Book,  etc 

Wood,  etc 

Shingles,  etc 

Services 


Services,  December,  1893. 

Coal 

Services,  December,  1893. 

Building  chimney 

Pine  flooring,  etc 

Blinds,  etc 

Otlice  rent 

Services 

Oakum,  etc 

Dipper-liandio  racks 

Steel  pinions,  etc 

Blue  prints,  etc 

Stationery 

Tele^i^rams 

Services  

Wall  i)aper,  etc 

Labor 

Paint,  etc 

Blueprints 

Paj>er,  etc 

Traveling  expenses 

Chain... 

Traveling  expenses 


$128. 62 

L50 

373.33 

27.13 

7.20 

36.71 

11.30 

11.40 

30.18 

34.13 

19.69 

322.66 

234.83 

4.50 

25.00 

6.00 

12.60 

3.03 

25L85 

38.07 

.33 

9.00 

200.00 

44.00 

605.00 

238.68 

63.49 

50.00 

151. 72 

31.50 

15.79 

8.23 

3.35 

30.11 

6.63 

3.60 

G8.00 

785.20 

7.75 

14.40 

1.08 

399. 1? 

150.00 

151. 88 

7.87 

215. 33 

4.32 

13.19 

6.69 

312.00 

0.65 

73.67 

23.65 

104.17 

08.50 

24.60 

242. 37 

8.00 

70.10 

8.41 

7L00 

173.83 

6L50 

56.00 

145.33 

13.87 

30.80 

1.28 

145. 33 

4.00 

10.50 

2.33 

7.77 

8.85 

2L96 

118. 76 

16.50 
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liemizcd  statement  of  expenses  made  from  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation,  e<e.--Oontinuecl. 


Xhfttc. 


I  Ko.of 
voacher. 


Apr. 


Mar.   31 

31  I 
31 

31  I 
4  ' 
4 
4 
4 
4 
4 
7 

20 


30 

10 

30 

11 

30 

12 

30 

13 

30 

14 

30 

15 

30 

16 

30 

17 

30 

18 

30 

19 

30 

20 

May  2 

1 

2 

2 

2 

3 

2 

4 

2 

5 

2 

6 

3 

7 

7 

8 

14 

0 

U 

10 

21 

11 

31 

12 

31 

13 

31 

14 

31 

15 

31 

16 

31 

17 

31 

18 

31 

10 

31 

20 

31 

21 

31 

22 

31 

23 

31 

24 

31 

25 

31 

26 

J  uno  7 

1 

8 

2 

12 

3 

16 

4 

21 

5 

20 

6 

26 

7 

26 

8 

26 

9 

27 

10 

27 

11 

30 

12 

30 

13 

30 

14 

30 

15 

30 

16 

30 

17 

30 

18 

30 

19 

30 

20 

To  whom  paid. 


E.  A.  Cannon 

Hired  men 

do 

do 

£.  A.  Cannon 

ScofleldA  Co 

Bemliard  Dieter ^ 

Theodore  Jacobs 

A.  W.  Lawrence  &  Co 

R.T.  Thorp 

J.S.Hay 

£.  A.  Cannon 

W.D.Halatead 

Hired  men 

do 

B.  A.  Cannon 

>Tohn  Corry 

Ferstnim  &  Fred 

Fellows  &  Bliss 

E.a.Karker 

Theodore  Jacobs 

Scofleld  &  Co 

John  M.  Laurie 

E.Qilleii 

Itoynolds  Lumber  Co 

Andrew  Andemon 

William  Murrills ^ 

do 

Louis  Bavrv 

E.  Corydon  Prescott 

Geo.  L.  Hastings 

J.S.Hay 

Western  Union  Telegraph  Co  . . . 

E.  A.  Cannon 

Continental  Bolt  and  Iron  Works 

Hired  men , 

do 

£.  A.  Cannuu 

do 

£.Gillen 

Leathern  Sc  Smitli 

W.D.Halatead 

J.S.Hay 

A.  W.  Lawrence  &  Co 

F.A.Hagcn , 

Scofteld&  Co 

R.T.Thori) 

W.M.JackKOQ  , 

Hired  men 

WUliam  Murrills 

E.Gillen 

Leathern  Sc  Smith 

Western  Union  Telegraph  Co 

M.J.Schmitt&  Co 

Continental  Bolt  and  Iron  Works. 

Herman  Voss 

KG.Karker 

Scofleld&Co 

John  M.  Laurie 

Hoffman  Sc  Billings  Mfg.  Co 

N.S.  Washburn  &  Co 

Hired  men 

do 

Ijoathem  &.  Smith 

Hired  men 

J.S.Hay 

do. 

I/eatliem  d&  Smith 

do 

E.Gillon 


For  what  paid. 


Amount. 


Total. 


Senricea 

do 

do 

do 

Traveling  expenses 

Pump,  etc 

Wall  paper,  etc 

Fence  posts,  etc 

Oil,  etc 

Labor 

Kope,  etc : 

Traveling  expenses 

Oil,  etc 

Services  

do 

do 

Coal,  etc 

Plates,  etc 

Coal 

Painting 

Pedestal 

Oars,  etc 

Corn  er  stones 

Hire  of  tug 

Coal,  etc 

Team  hire 

Services 

Traveling  exiionscs 

Grate  bars,  etc 

Iron,  etc 

Paint,  etc   

Telegrams 

Traveling  expenses 

BolU.etc 

Services   

do 

Services 

Traveling  expenses 

Transporting  pile-driver. 
Coal/ 


Oil,  etc 

Kope,  etc 

Oil,  etc 

Stone 

Paint,  etc 

Team  hire 

Launching  scows . . . 

Services 

Traveling  expenses. 

Hire  of  tug 

Dockage 

Telegrams 

Blueprints 

Iron  rods,  etc 

Tag  boards,  etc 

Wall  paper,  etc 

Drive  well,  etc 

Stone 

Hose 

Flooring 

Services  

do 

Coal 

Services  

Oil,  etc 

Tool  steel,  etc 

Coal 

Dockage 

Hire  of  tug 


$130.00 

160.88 

108.51 

180.30 

17.22 

5.60 

4.00 

13.20 

8.11 

8.60 

70.52 

6.50 

27.30 

630.00 

226.83 

150.00 

124.41 

44.03 

33.25 

10.00 

U.00 

6.18 

6.00 

150.00 

48.50 

8.00 

20.00 

13.81 

415.69 

198.19 

16.93 

94.89 

.66 

6.00 

110.80 

420.01 

210.83 

150.00 

4.55 

275.00 

144.38 

11.88 

28.20 

1L6S 

175.35 

6.56 

8.50 

40.00 

352.06 

10.89 

150.00 

2.25 

2.51 

3.18 

61.35 

.74 

10.00 

20.42 

729.38 

47.20 

4.20 

394.01 

215.83 

54.00 

482.27 

41.23 

85.90 

42.00 

88 

150.00 

14, 579. 11 
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IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  ENTRANCE  OF  STURGEON 
BAY  AND  LAKE  MICHIGAN  SHIP  CANA^,  WISCONSIN. 

Object — To  form  a  L  arbor  of  refuge  inclosiug  the  Lake  Michigan 
entrance  to  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and  also 
to  afford  a  safe  entrance  to  the  canal  in  rough  weather. 

Project, — The  original  project  was  submitted  in  1871  and  adopted  in 
1873.  It  provided  for  the  construction  of  converging  piers  inclosing  a 
triangular  area  of  about  10  acres,  which  was  to  be  dredged  out  to  the 
requirements  of  navigation  at  that  time.'  The  piers  were  to  be  about 
1,200  feet  long,  850  feet  apart  at  the  shore  line,  and  250  feet  at  the 
outer  end. 

Supplementary  projects  adopted  in  1879  and  1880  provided  for  sheet- 
piling  the  pile  piers,  extending  each  pier  150  feet  by  detached  works, 
so  as  to  increase  the  width  of  entrance  from  235  feet  to  335  feet,  and 
dredging  to  obtain  at  least  16  feet  in  depth  over  so  much  of  the  area 
of  the  basin  as  would  be  useful  to  vessels  entering  the  harbor.  - 


Pre»<»nt  worka. 


Slab  pier: 

Piles  4 foot  nport... 

Cloao  piling 

PUe  piers,  cIoao  piling  . 

Do 

Crib  pier 

Do 


Length  of  each  main  pior  . 


Cribpicra. 
Do  .. 


;  J^orth     South 
Width.  I    pier.    |    pier. 
I  length,  length. 


Feet.    I    Feet.   I    Feet. 

14  100  .  lo:) 

14  150  I  150 

14  512  512 

18  32               32 

20  200  200 

24  200  200 


1.194 


1,194 


21  WO  1  lOJ 

30  50  ■  50 


Length  of  each  detached  pier . 
Total  length  of  each  pier 


150  I  150 

1,344       ~lT344 


Guide  piling  to  connect  main  and  detached  piers fi^t..  33.1 

North  slab  and  pile  pier  sheet-piled do . . .  092 

South  slab  and  p ile  pier  sheet-piled do . . .  700 

Material  dredge<l cubic  j-ards . .  178, 382 

The  slab  and  pile  piers  were  built  in  1873-'74;  the  pile  piers  are  in 
fair  condition  5  the  slab  piers  were  rebuilt  above  the  water  line  in  1 889-'90. 
The  crib  piers  were  built  in  1878-1884,  and  are  in  fair  condition.  The 
guide  piling  which  connects  the  main  and  detached  piers,  built  in  18S1, 
is  considerably  decayed,  and  will  need  to  be  reconstructed  at  an  early 
date. 

Depth  of  water. — Soundings  taken  in  April,  1894,  showed  a  navi- 
gable depth  of  about  13  feet.  This  has  been  iucre^ised  to  10  feet  by 
dredging  in  May  and  June. 

Operations  during  the  fiscal  year, — By  hired  labor  and  purchase  of 
materials  in  open  market  repairs  were  made  to  tlie  north  and  soutli 
piers  and  the  guide  piling  that  connects  the  north,  main,  and  detached 
piers.  The  piers  were  injured  to  some  extent  by  heavy  gales  and  by 
ice,  but  the  chief  cause  of  damage  was  by  vessels  colliding  with  them 
during  foggy  weather,  or  the  inopportune  breaking  of  towlines  when 
heavy  seas  were  running. 

Repairs  were  also  made  to  the  dredging  plant  and  inspectors' house, 
a  small  stmeture  built  in  1880,  which  serves  as  office  and  quarters  for 
inspectors  and  overseers  whenever  work  is  in  progress. 
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United  States  dredge  No.  2  removed  14,260  cubic  yards  of  material, 
resultiDg  in  increasing  the  navigable  depth  from  Lake  Michigan  to  the 
canal  from  13  feet  to  16  feet. 

EefnarJcs  and  recommendations. — A  comparison  of  soundings  taken  in 
April,  18d4,  with  previous  surveys  indicates  an  advancement,  on  lines 
in  x^rolongation  of  the  piers,  of  the  18-foot  contour  since  1884  of  about 
300  feet,  and  during  the  past  year  a  deposit  in  the  channel  proper,  lead- 
ing from  the  lake  to  the  canal  entrance,  of  over  10,000  cubic  yards ;  over 
the  entire  area  inclosed  by  the  piers  the  amount  of  material  deposited 
is  much  greater. 

Annual  dredging  under  existing  conditions  will  be  necessary. 

The  canal  being  the  source  of  the  materials  causing  this  shoaling,  the 
subject  is  discussed  more  fully  in  the  report  on  the  canal,  to  which  at- 
tention is  invited. 

In  his  report  on  the  canal  for  the  current  year  the  superintendent 
states  as  follows  as  to  the  beneficial  effect  on  the  harbor  by  modifica- 
tions made  during  the  past  year  in  the  revetmeuts  built  by  the  canal 
company  in  1881  to  protect  the  harbor  front: 

*  *  *  A  gradual  slope  of  the  shore  along  these  sections  of  the  work  was  obtained 
by  ripri^ping  with  stone  to  the  water  surface  and  protecting  the  adjaeent  shore  by 
depoBiting  stone  from  the  harbor  front  back  for  a  distance  ot  about  16  feet. 

The  results  which  were  expected  to  follow  the  cutting  away  of  the  sheet  piling  on 
the  harbor  front,  thus  removing  n  directly  vertical  front  and  giving  the  sea  a  natural 
slope  to  spend  its  force  on,  have  been  fully  realized. 

The  disturbance  at  the  harbor  entrance  and  in  the  channel  used  by  craft  in  enter- 
ing the  canal  fh>m  the  lake  which  was  primarily  caused  by  heavy  reflected  waves 
has  been  reduced  to  a  minimum,  and  reflecte<l  waves  are  now  scarcely  perceptible, 
even  during  the  most  severe  storms.     «     «     * 

The  transfer  of  the  canal  to  the  United  States  adds  largely  to  the  im 
portance  of  the  harbor,  and  should  it  be  decided  to  enlarge  and  deepen 
the  canal,  a  new  project  to  provide  a  deeper  channel  and  better  facil- 
ities for  entering  will  then  be  necessary. 

For  the  maintenance  of  the  channel  and  piers  an  appropriation  of 
f  7,000  is  recommended  for  the  fiscal  year  ending  June  30, 189G. 

Estimated  cost  (see  Report  of  Chief  of  Engineer^,  1874,  part  1,  p.  141) . . .      $180, 000 

APrjROPRIATIOXS. 


Act  of— 

March  3,  1873 $40,000.00 

Jnno23,  1874 10,000.00 

,7uiiol8,  1878. 30,000.00 

March3,1879 '. 30,000.00 

June  14,  1880 10,000-00 

MarchS,  1881 10,000.00 

AugU8t2.  1882 20,000.00 

July  5,  1884 10,000.00 


Act  of— 

August  5, 1886 $5,000.00 

September  19,  1890 3, 000. 00 

July  13,  1892 5,000.00 

Miscellaneous  receipts 
credited  to  appropria- 
tions   182.50 


Total 173,182.50 

Money  statement, 

July  1,  1883,  balance  unexpended $3,564.54 

J  nno  30,  1^4,  amount  expended  during  fiscal  year 1, 803. 61 

July  1,  1894,  balance  unexpended 1, 760. 90 


{Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896      7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  nnd 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMEBCJAL  STATISTICS  FOU  TIIK   CALENDAR   YEAR  ENDING  DECEMBER  31, 

See  the  statistics  with  report  on  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wisconsin. 
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J  J  ". 

IMPROVEMENT  OF  AHNAPEE  HARBOR,  WISCONSIN. 

Object. — To  secure  a  small  artificial  harbor  for  local  puri^oses  in  the 
Ahuapee  River  with  a  navigable  channel  leading  thereto  from  Lake 
Michigan. 

Project — The  project  of  improvement  adopted  in  1875  provided  for 
the  formation  of  a  small  artificial  harbor  connected  with  the  lake  by  a 
channel  100  feet  wide  and  12  feet  deep,  to  be  formed  by  the  construc- 
tion of  two  piers  extending  from  the  shore  line  to  the  18-foot  contour 
in  the  lake;  also  for  blasting  and  dredging  rock  from  the  river  bed  near 
its  mouth  for  a  distance  of  750  feet. 

In  accordance  with  a  modification  of  the  original  project,  approved 
September  27, 1884,  the  cribs  sunk  in  extension  of  the  piers  have  been 
placed  50  feet  farther  from  the  center  line  of  the  channel  between  the 
piers  than  the  old  piers,  and  will  afford  when  completed  a  200-foot 
entrance  between  the  pier  heads. 

Present  works. — (1)  North  pier,  1,102  feet  in  length,  composed  of  352 
feet  of  pile  pier.  320  feet  of  which  is  14  feet  wide,  and  32  feet  20  feet 
wide;  also  750  reet  of  cribs  20  feet  wide.  (2)  South  pier,  1,125  feet  in 
length,  composed  of  025  feet  of  pile  pier  14  feet  wide,  and  500  feet  of 
cribs  20  feet  wide.  The  pile  piers  were  built  1871-1874.  The  south  pier 
was  provided  with  sheet  piling  in  1880,  and  the  north  pier  in  1891.  The 
main  and  detached  piers  are  connected  by  225.C  linear  feet  of  guide  or 
fender  piling,  built  in  1893.  The  pile-pier  superstructure  is  consider- 
ably decayed  and  requires  renewal;  in  other  respects  both  piers  are  in 
good  condition.  The  crib  piers  were  built  in  1875-1889  and  are  in  good 
condition. 

Depth  of  tcater. — Original,  12  feet.  Soundings  made  in  April,  1894, 
showed  a  depth  of  water  at  the  entrance  of  from  15  to  10  feet  and  at 
tlie  shore  end  of  the  harbor  piers  about  lOJ  feet. 

Operations  during  the  fiscal  year. — Under  contract  dated  December 
15, 1892,  with  Mr.  John  M.  Borgman,  of  Kewaunee,  Wis.,  for  the  con- 
struction of  200  linear  feet,  more  or  less,  of  guide  piling  to  connect  the 
main  and  detached  piers,  work  was  begun  August  15, 1893,  and  com- 
pleted October  20,  1893,  resulting  in  the  construction  of  112.7  feet  on 
the  north  side  and  112.9  feet  on  the  south  side,  a  total  of  225.6  linear 
feet. 

By  hired  labor  and  i)urchase  of  materials  in  open  market  minor 
repairs  were  made  to  the  north  detached  pier  head. 

Ecmarhs  and  recommendations. — To  complete  the  project  the  following 
work  is  required:  One  hundred  linear  feet  of  cribs  for  extending  each 
pier  50  feet  5  the  removal  of  about  3,500  cubic  yards  of  rock  by  drilling, 
blasting,  and  dredging. 

The  docks  built  by  the  city  and  private  parties  are  poorly  constructed, 
especially  those  on  the  north  side  allow  large  quantities  of  material  to 
pass  through  them  into  the  channel,  adding  largely  to  the  dredging 
required  to  maintain  a  channel  of  the  depth  needed. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1896,  it  is  contemplated  expending  it  for  pier  extension,  rock  removal, 
dredging,  and  renewal  of  superstructure  to  the  pile  piers.  An  appro- 
priation of  $20,010  is  recommended,  $8,000  of  which  is  needed  for 
rebuilding  pile-pier  superstructure. 

The  Ahnapee  and  Western  Railroad,  anew  line  connecting  Ahnapee 
with  the  Kewaunee,  Green  Bay  and  Western  Railroad  at  a  point  about 
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midway  between  Kewaunee  and  Green  Bay,  was  completed  in  Septem- 
ber, 1892.  It  is  expected  that  this  will  increase  the  importance  of  this 
harbor. 

Estimated  cost  (see  Report  of  Chief  of  Engineer8,1876,  part  2,  pp.  346-359; 

1880,  p.  1910) .'.-.  $175,000 

Additional  estimate  (see  Report  of  Chief  of  Engineers,  1891,  p.  2539) 10, 000 

Total 185,000 

APPROPRIATIONS. 


Act  of— 

March  3, 1871 $25,000 

Junel0,1872 25,000 

March  3, 1875 25,000 

August  14, 1876 8,000 

June  18. 1878 8,000 

March  3, 1879...: 7,000 

June  14, 1880 7,000 

March  3, 1881 8,000 

Aiigilst  2, 1882 12,000 


Act  of— 

July  5,1884 $15,000 

Augusts,  1886 15,000 

August  11, 1888 5,000 

September  19, 1890 6,  000 

July  13, 1892 7,000 

Miscellaneous  receipts   cred- 
ited to  appropriations 220 

Total 173,220 


Money  statement. 

July  1,  1893,  balance  unexpended $6,311.90 

Jane  30,  1894,  amount  expended  during  fiscal  year 4, 077. 73 

July  1,  1894,  balance  unexpended " 2, 234. 17 


(Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


List  of  materiaU  used  and  cost  of  same  in  place  for  building  ^25,6  linear  feet  of  guide 
piling  to  connect  the  main  and  detached  piers  at  Ahnapee  Harbor^  Wisconsin,  under 
contract  dated  December  15,  1892,  with  Mr.  John  M,  Borgman,  of  Kewaunee,  JVis, 


Articles. 


Round  piles linear  feet.. 

Oak  timber feet,B.  M.. 

Pine  timber do 

Iron  tie-rodsand  screw  bolts pounds.. 

Iron  T  railroad  rails....- do.... 

Iron  spikes do ... . 


Total 


Qoantitios.  ^^JSi?®*^  Amount. 


6,390 
5,808 
8,964 
12, 518 
9,012 
264 


$0.25 

55.00 

85.00 

.05 

.031 

.05 


$1. 347. 50 
319.44 
313.74 
625.90 
315. 42 
13.20 


2, 935. 20 


Average  cost  per  running  foot,  $13.01. 

COM-MERCIAL  STATISTICS  FOR  THE   CAI.ENDAR  YEAR  ENDING   DECEMBER  31,  1893. 

[Furnished  by  M.  T.  Parker,  mayor.] 

Name  of  harbor,  Ahnapee,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  on  north  pier  head,  Ahnapee,  Wis. 

Arrivals  and  departures  of  vessels. 


Description. 

Arrivals. 

Departures. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Rteam -   r    ..,.    r-   ^   r   .............         . 

351 
298 

192,301 
24,877 

340 
297 

192,380 

Sail 

24,371 

Total 

649 

216,768 

646 

216  701 

'           

ENa  94 130 
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Principal  articles  of  export  and  import, 
BY  ALL  WAYS  OF  TRANSPORTATION. 


Articles. 


A^oultaral  implementa. 

Apples 

Bark,  Un 

Barley 

Beer  and  liquors 

Batter 

Cattle 

Cheese 

Ig.!':::;;:::::::::;:::::: 

Flour 

Famitnre 

Hay 

Hides 

Hogs 

Horses 

Lumber 

Lintels 

Harble 

Merchandise,  general 

Mill  stuffs 

Oats 

Pease 

Pork  and  beef 

Poets,  fence 

Potatoes 

Provisions 

Rags 

Rye 

Sheep 

Shingles 

Ties,  railroad 

Wheat 

Wood 

Wooden  ware 

Wool 


Total. 


Quantity. 


Ton*. 

90 

37 

594 

214 

105 

103 

270 

685 

94 

165 

236 

132 

900 

35 

40 

113 

112 

270  I 

24 

40 

100 

384 

8,510 

34 

1,140 

300 

20 

22 

252 

24 

900 

4,200 

2,700 

2,500 

495 

1 


20,871 


Total  approximate  value $866,900 


Articles. 


IHPOBTB. 

Agricultural  implements. 

Apples 

BeMis 

Beer  and  liquors 

Brick 

Cattle 

Chairs 

Coal  and  coke 

Com 

Flour 

Furniture 

Horses 

Iron  and  steel 

Lath 

Leather 

Lime  and  cement 

Lumber 

Machinery,  heavy 

Marble 

Merchandise,  general 

Millfltuffs 

Oats , 

Oil 

Pease 

Plaster,  land 

Provi  sions 

Salt 

Sash,  doors,  and  blinds  . . 

Saw  logs 

Sheep 

Wagons  and  carriages 

Woudenware 

Total 

Total  approximate  value 


Quantity. 


TOTM. 

640 

52 

6 

30O 

140 

40 

7 

840 

87 

67 

17 

90 

240 

137 

90 

59 

3,210 

94 

25 

8,800 

108 

32 

171 

9 

45 

440 

285 

28 

195 

3 

67 

6 


10,720 


$797,425 


J  J 


12. 


IMPROVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 

Object. — To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
Kewaunee  River,  where  the  harbor  of  Kewaunee  is  situated. 

Project — The  project  for  the  improvement  of  this  harbor  was  adopted 
in  1881,  and  provides  for  the  formation  of  a  channel  from  a  point  about 
2,000  feet  ^south  of  the  original  mouth  of  Kewaunee  liiver,  through 
a  spit  of  land  about  300  feet  wide,  affording  communication  between 
the  river  and  Lake  Michigan.  From  the  lake  end  of  this  cut  two  par- 
allel piers,  200  feet  apart,  are  to  be  constructed,  each  1,650  feet  long, 
extending  to  the  18-foot  contour.  Between  the  piers  and  through  the 
cut  the  channel  is  to  be  dredged  to  a  depth  of  14  feet. 

Present  tcorks. — Pile  pieis  lined  with  sheet  piling:  (1)  The  north 
pier  is  1,500  feet  long— 1,250  feet  16  feet  wide  and  250  feet  20  feet  wide. 
(2)  The  south  pier  is  1,425  feet  long— 1,125  feet  16  feet  wide  and  300  feet 
20  feet  wide.    They  were  built  in  1881-'93  and  are  in  good  condition. 

Depth  of  water. — Originally  about  2  feet.  Soundings  completed  April 
12, 1894,  showed  the  existence  of  a  channel  of  navigable  width  centrally 
located  between  the  piers  13.6  feet  deep. 
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OperaUons  during  the  fiscal  year. — Under  contract  dated  Angnst  27, 
1892,  with  Mr.  John  M.Bm*gman,of  Kewannee,Wi8.,for  the  construction 
of  550  linear  feet  of  pile  pier,  work  was  in  progress  at  the  beginning 
of  the  fiscal  year  and  continaed  until  the  completion  of  the  contract, 
October  13, 1893. 

During  the  fiscal  year  the  north  pier  was  extended  250  feet,  and  the 
south  pier  250  feet.  The  total  pier  extension  under  this  contract  was 
550  feety  50  feet  of  the  south  pier  having  been  completed  June  23,1893. 

By  hired  labor  and  the  use  of  United  States  dredge  ^o.  2,  dredging 
was  begun  August  3  and  closed  September  14, 1893,  resulting  in  the 
removal  of  22,425  cubic  yards  of  material  and  the  formation  of  a  chan- 
nel centrally  located  between  the  piers  120  feet  wide  and  14  feet  deep, 
and  a  turning  basin  of  the  same  depth  in  the  old  river  bed.  Eepairs 
were  also  made  to  the  harbor  piers  and  dredging  plant. 

Remarks  and  recommendations. — Many  vessels  of  light  draft  obtain 
shelter  at  this  harbor  during  the  prevalence  of  severe  gales.  If  the 
piAFS  were  completed  the  fall  length  contemplated,  the  number  of  ves- 
sels seeking  shelter  here  would  be  largely  increased. 

Each  pier  requires  an  extension  of  about  400  feet,  as  the  18-foot  con- 
tour has  advanced  about  200  feet  since  the  improvjement  was  begun  in 
1881,  but  no  increase  of  the  original  estimate  is  necessary.  The  protec- 
tion of  the  river  front  by  docks  completed  by  private  parties  during  the 
past  year,  and  other  docks  in  process  of  construction,  will  be  of  great 
benefit  to  the  harbor  and  decrease  the  cost  of  maintenance. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1896,  it  is  contemplated  to  expend  it  chiefly  in  i)ier  construction.  An 
appropriation  of  $75,000  is  recommended. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1881,  p.  2084) $200, 000 

APPROPRIATIONS. 

Act  of— 

March  3,  1881 $5,000.00 

August  2, 1882 12,000.00 

July  5, 1884 •. 18,000.00 

Augusts,  1886 10,000.00 

August  11,  1888 10,000.00 

September  19,  1890 20,000.00 

July  13, 1892 30,000.00 

Miscellaneous  receipts  credited  to  appropriations 14.  00 

Total 105,014.00 

Appropriated  by  local  authorities  in  1881,  and  expended  by  the  United 

States  under  the  direction  of  the  engineer  officer  in  charge 8, 042.  72 

Money  statement. 

July  1,  1893,  balance  ujiexpended $23, 949. 60 

June  30,  1894,  amount  exjiended  during  fiscal  year 23,  374.  60 

July  1,  1894,  balance  unexpended 575.  OO 

{Amount  (estimated)  required  for  completion  of  existing  project 86, 943.  28 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    75,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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List  of  maieriaU  used  and  cost  of  same  in  place  for  the  conetr notion  of  660  linear  feet  of 
pile  pier  at  Kewaunee  Harbor,  Wisconsin,  under  contract  ivith  Mr.  John  M.  Bergman, 
dated  August  27, 189^. 


Articles. 


Knund  piles  furnished  and  driven linear  feet. 

Pine  timber  12  by  12  inches teet^  B.  M. 

Pino  timber  0  by  12  inches do. . . 

Pine  Hheet  pile  plank,  3  by  12  inches  by  28  feet do. . . 

White  oak  limber,  6  by  12  inches  and  10  by  12  inches do. . . 

Pino  deck  plank  3  by  12  inches  by  16  feet do... 

Screw  bolts,  tie- rods,  nuts,  and  irashers p«unds. 

Wrought  iron  spikes do. . . 

Stone.'. cords. 


Total  - 


QuanUties.jp^^^i^^j^    Amount. 


34,876 

f0.20 

$6,875.20 

15,562 

22.00 

342.14 

6.780 

21.00 

162. 72 

92,736 

29.00 

2.680.34 

37,896 

47.00 

1, 781. 11 

21,528 

15.00 

322.92 

19, 767 

.044 

889.51 

2,622 

.04 

104.88 

1,870 

4.90 

9, 163. 00 

22,330.82 



North  pier:  Extended  250  feet;  cost,  $10,026.60;  average  cont  per  linear  foot,  $43.70. 
South  pier:  Extended  300  feet;  cost,  $11,404.22;  average  cost  per  linear  foot,  $38.01. 


COMMERCIAL  STATISTICS  FOR  THE   CALENDAR  YEAR  ENDING  DECEMBER  31^  1883. 

[Furnished  by  the  mayor  of  Kewaunee,  Wis.] 

Name  of  harbor,  Kewaunee,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house  on  north  pier  head,  Kewaunee,  Wis. 

Arrivals  and  departures  of  vessels. 


Description. 

Arr 
Number. 

ivals. 
Tonnage. 

All  AA1 

Departures. 

Number. 

Tonnage. 

Steam                   - 

1,010 

1,026 
227 

043, 542 
15,783 

Sail 

220  1         is;  562 

Total 

1,230 

660,363 

1,253 

659,325 

Principal  articles  of  export  and  import, 
BY  WAY  OF  THE  HARBOR  ONLY. 


Articles. 


EXPORTS. 

Agricultural  implements 

Apulcs 

Bark,  tan .' 

Barley 

Beans  

Beer 

Brick 

Butter 

Cattle 

Cheese 

ffr;;::::::::;;;:;;:;:: 

Flour 

Furniture 

Hay 

Hides 

Hogs 

Iron  and  steel 

Lumber 

Merchandise,  general 

Mill  stuffs..... 

Oats 

Pease 

PUster.land 

Pork  and  beef 

Posts,  fence 

Potatoes 

Provisions 

Eye 


Quantity. 


Articles. 


Tons. 

3 
9 
1.320 
604 
6 
13 
12,000 
125  I 
900 
600  I 
52 
40  , 
76,250 

8,000  i| 
12  !| 
40    I 
28 
112 
22,000 
8,500  ; 

352 
6,000  I 
2,500  I 

36 
1,615 

99  11 


AgricmbUral  implements . 

Apples 

Beans  

Beer 

Cattle 

Chairs 

Coal  and  coke 

Com 

Flour 

Iron  and  steel 

Laths 

Leather 

Lime  and  cement 

Lumber 

Malt 

Marble 

Merchandise,  general 

Mill  stuffs 

OU 

Pease 

Pla8ter,land 

Pork  and  beef 

Potatoes 

Salt 

Sash,  doors,  and  blinds 

Sheep 

Shingles 

Stone 

Wagons  and  carriages — 


Quantity. 


TonM. 

75 

172 

6 

52 

15 

16 

1,000 

34 

60,875 

275 

27 

17 

180 

6,000 

6 

3 

6,000 

400 

450 

5 

600 

66 

4 

1,800 

20 

5 

82 

7,000 

250 
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Principal  articles  of  export  and  import — Continued. 
BY  WAT  OF  THE  HARBOR  ONLY-Continued. 


Articles. 


RXPOBTS— continued. 

Salt 

Saab,  doors,  and  blinds 

Sheep 

Stone 

Ties,  railroad 

^Va^ona  and  carriages 

^Vheat 

Wood 

Wool 


Quantity. 


Total . 


Tont. 
120 
1 


Articles. 


Quantity. 


IMPORTS— continued. 


Wlieat. 
Wood.. 
120  j   Wooden  ware. 
21.000 

9, 500  Total . 

12 

900 

250 

15 


156,005 


Total  approximate  value •$4, 301, 710 


Tons. 


86,323 


Total  approximate  value . 


$3, 032, 850 


J   J    13. 
IMPROVEMENT  OF  TWO  RIVERS  HARBOR,  WISCONSIN. 

Object. — ^To  secure  a  navigable  channel  from  Lake  Michigan  into 
Twin  Eivers,  where  the  harbor  of  Two  Rivers  is  situated. 

Project — The  project  for  the  improvement  of  this  harbor,  adopted  in 
1870,  provided  for  the  construction  of  two  parallel  piers  extending  from 
the  river  mouth  to  the  18-foot  contour  in  Lake  Michigan,  and  dredging 
between  them  to  a  depth  of  12  feet. 

Present  works. — Pile  and  crib  piers:  (1)  north  pier,  1,810  feet  long, 
composed  of  1,060  feet  of  pile  pier  14  feet  wide  and  750  feet  of  cribs  20 
feet  wide;  (2)  south  pier,  1,710  feet  long,  composed  of  960  feet  of  pile 
pier  14  feet  wide  and  750  feet  of  cribs  20  feet  wide.  The  pile  piers  were 
built  in  1871-1874  and  the  cribs  in  1875-1884.  The  latter  are  in  good 
condition.  The  timber  superstructure  of  the  pile  piers  is  much  decayed 
and  should  be  rebuilt  at  an  early  day. 

Depth  of  water. — Originally  from  2  to  3  feet.  Soundings  taken  April  5, 
1894,  showed  a  governing  depth  in  the  entrance  channel  of  about  11  feet. 

Operations  during  the  fiscal  year, — By  hired  labor  and  purchase  of 
materials  in  open  market,  minor  repairs  were  made  to  the  piers,  viz, 
15.2  cords  of  atone  filling  were  placed  in  the  outer  end  of  the  north  pile 
pier,  and  the  plank  walk  was  repaired ;  defective  waling  pieces  to  the 
sheet  piling  of  the  south  pier  were  removed  and  new  wales  put  on; 
repairs  were  also  made  to  the  sand  fences. 

Dredging  with  United  States  dredge  No.  2  was  in  progress  at  the 
beginning  of  the  fiscal  year  and  continued  until  July  31, 1893.  Eleven 
thousand  seven  hundred  and  sixty-five  cubic  yards  of  material  were 
removed  from  the  channel  during  the  fiscal  year,  making  a  total  of 
28,205  cubic  yards  during  the  working  season  of  1893. 

Remarks  and  recommendations. — The  steam  tugs  at  this  harbor  are 
employed  in  the  fishing  trade  and  towage  of  rafts  from  the  northern 
end  of  Lake  Michigan  and  Green  Bay,  therefore  they  are  not  available 
for  towing  sailing  vessels  seeking  entrance  into  the  harbor;  hence  when 
the  wind  is  unfavorable  they  are  obliged  to  "beat"  in.  Water  being 
shoal  near  the  shore  ends  of  the  harbor  piers,  they  sometimes  touch  bot- 
tom when  weU  inside  the  harbor  entrance.  It  will  therefore  be  desirable 
to  dredge  the  channel  12  feet  deep  the  full  width  between  the  piers. 

To  accomplish  this  the  removal  of  about  25,000  cubic  yards  of  mate- 
rial is  necessary. 
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Arrangements  have  been  made  with  the  Goodrich  Ti*ansportation 
Company  for  their  west  shore  line  of  steamers  to  stop  at  this  harbor, 
thus  establishing  a  daily  line  north  and  south. 

The  superstructure  of  the  pile  piers,  2,020  linear  feet,  requires  renewal. 
It  was  built  in  1871-1873,  is  much  decayed,  and  in  a  dilapidated  con- 
dition. 

Estimate  for  1896, 

For  rebaildiDg  2,020  feet  of  pile  pier  above  the  water  line,  at  $6.50 $13, 130 

For  dredging 4,000 

Contingencies 1,670 

Total 18.800 

For  the  formation  of  a  wider  channel,  maintenance  of  the  same,  and 
rebuilding  decayed  superstructure,  an  appropriation  of  $18,800  is  rec- 
ommended for  the  fiscal  year  ending  June  30, 1896. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1871,  p.  123) $265,588.80 

APPROPRIATIONS. 


Act  of— 

March3,1871 $25,000 

JnnelO,  1872 25,000 

March  3,  1873 25,000 

June23,  1874 15,000 

March  3, 1875 15,000 

August  14, 1876 5,000 

JnnelS,  1878 10,000 

March3, 1879 20,000 

June  14,  1880 20,000 


Act  of— 

March  3, 1881 $15,000 

August2,  1882 15,000 

July  5,  1884 8,000 

August  11, 1888 2,500 

September  19,  1890  . . . : 8, 000 

July  13,  1892 3,000 

Total 206,500 


Money  statement. 

July  1,  1893,  balance  unexpended $2,012.29 

June  30, 1894,  amount  expended  during  fiscal  year 1, 461. 36 

July  1,  1894,  balance  unexpended 


550.93 


{Amount  (estimated)  required  for  completion  of  existing  project 59, 088. 80 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    18, 800. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMBRCIAL  STATISTICS   FOR  THE   CALRXDAR  YEAR  ENDING  DECEMBER  31,  1893. 

[Famished  by  Mr.  Jameii  £.  Hamilton,  mayor.  ] 

Name  of  harbor,  Two  Rivers,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  on  north  pier-head,  Two  Rivers,  Wis. 

Arrivals  and  departures  of  vessels. 


Description. 

Arrivals. 

Departures. 

Number. 

67 

1.800 

70 

Tonnage. 

89,436 
22,000 
18,  719 

Number. 

Tannage. 

Steam 

67 

1,800 

70 

39,436 
22  000 

Fish  tugs 

18  719 

Total 

1,937 

80, 155 

1,987 

80,155 
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Principal  articles  of  export  and  import, 
BY  WAT  OF  HARBOR  ONLY. 


Articlea. 


EZPOBT8. 

A^riealtimJ  implementft.. 

^C;:::::;::.::::::::: 

Beans 

Beer 

Brick 

Butter 

Cbairs 

Cheeee 

fgi":::::::::;::;:::::;;:: 

Flour 

Fumitare 

Hay 

Hides 

Hogs 

Xiumber 

If  erchandise,  general 

Ptaise 

Potatoes 

Provisions 

Wood  type 

Wooden  wars 

Wool 

Total 

Total  approximate  valne  . . 


Quantity. 


42, 359 


$2,450,000 


Tana. 

20j 
56 
150 

6  I 

166  1 

85 

26 

4,750 

87 

19 

1,125 

322 

8,437 

5,750 

26 

45 

6,000 

1,475 

450 

452 

13 

156 

12,778 

6 


Articles. 


Quantity. 


IKPOBTS. 

Agrieultural  implements. 

Apples 

Bricic 

Chairs , 

Cheese 

Coal  and  coke 

Com 

FUh 

Flour 

Furniture 

Iron  and  steel 

Lath 

Leather 

Lime  and  oement 

Lumber 

Merchandise,  general 

Oil 

Pork  and  beef 

Provisions 

Salt 

Sash,  doors,  and  blinds  . . . 

Saw  logs 

Shingles 

Stone 

Wagons  and  carriages 

Wood 77. 


Total. 


Total  approximate  value. 


Ton». 

112 

176 

5,000 

20 

4 

60,000 

617 

8 

660 

304 

1,225 

1.925 

7 

47 

1,200 

890 

1,620 

94 

12 

675 

630 

875,000 

1,575 

12,600 

37 

20,000 


474,567 


$3,750,000 


BY  ALL  WAYS  OF  TRANSPORTATION. 


Articles. 


Agrieultural  implements  . 
Apples, 
rie] 


Barley 
Beans. 
Beer... 
Brick.. 
Butter. 
Cattle. 
Chairs. 
Cheese. 


Flour 

Furniture 

Hay 

Hides 

Hogs 

Lumber 

Merchandise  (general). 

Pease 

Potatoes 

Provisions 

"Rje 

Sbeep 

Wheat 

Wood  tj-pe 

Woodenware 

Wool 


Total 

Total  approximate  valne. . 

XXPOBTS. 

Agricultural  im^ilements. 
Apples 


Quantity. 


Ton9. 

48 

56 

193 

9 

221 

600 

31 

900 

11,750 

162 

36 

2,000 

537 

16, 875 

22,000 

28 

50 

18,500 

2,875 

1,140 

752 

24 

532 

32 

66 

459 

20,708 

31 


05,615 


$4,100,765 


187 
255 


Articles. 


IMPORTS— continued . 


I  Brick 

'  Chairs 

j  Cheese 

Coal  and  coke 

Com 

!  Fish 

I  Flour 

I  Furniture 

j  Iron  and  steel 

Lath  

Leather 

Lime  and  cement 

Lumber 

Marble 

Merchandise  (general) . . 

Mill  stuffs 

Oats 

Oil 

Plaster  (land) 

Pork  and  beef 

Poles  (telegraph) 

Posts  (fence) 

Provisions 

Salt 

Sash,  doors  and  blinds  . 

Saw  logs 

Shingles 

Stone 

Ties  (railroad) 

Wagons  and  carriages  . 

Wheat 

Wood 

Woodenware 


Total. 


Total  approximate  value. 


Quantity. 


TmM. 

7,480 

37 

5 

03,000 

1,008 

12 

905 

259 

2,086 

2,888 

10 

94 

2.656 

11 

18,650 

275 

140 

3,269 

133 

210 

23 

95 

42 

1,059 

900 

408,  OOU 

2,250 

12,600 

210 

79 

360 

21,240 

22 


580, 456 
$7,000,000 


Digitized  by  V^OOQIC 


2072   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

J  J  14. 

IMPROVEMENT  OF  MANITOWOC  HARBOR,  WISCONSIN. 

Object — To  secure  a  navigable  channel  from  Lalie  Michigan  into  the 
Manitowoc  Kiver,  where  the  harbor  of  Manitowoc  is  situated. 

Project — The  original  project,  adopted  in  1852,  provided  for  the  con- 
struction of  two  parallel  crib  piers,  220  feet  apart,  extending  from  the 
mouth  of  the  Manitowoc  River  to  the  12-foot  contour  in  Lake  Michigan. 
It  was  completed  in  1871.  In  1881,  to  meet  the  increased  demands  of 
commerce,  a  project  was  adopted  for  extending  the  piers  to  the  IS^-foot 
contour  and  obtaining  a  channel  of  not  less  than  14  feet  depth  at  the 
shore  line,  increasing  to  18  feet  at  the  entrance.  Pier  extension  under 
this  project  was  completed  in  1887  and  the  dredging  in  1889. 

In  1890  a  T>roject  for  an  exterior  breakwater  400  feet  long  was  sub- 
mitted. 

Present  works. — Crib  piers:  (1)  North  pier,  1,970  feet  long,  composed 
of  1,220  feet  of  cribs  20  feet  wide  and  750  feet  24  feet  wide;  (2)  south 
pier,  1,900  feet  long,  composed  of  1,150  feet  of  cribs  20  feet  wide  and 
750  feet  24  feet  wide. 

Depth  of  water. — Origin  ally  3  feet.  A  survey  completed  April  1, 1894, 
showed  tiie  depth  at  entrance  to  be  from  16J  to  17  feet,  but  the  gov- 
erning depth  between  the  piers  <  id  not  exceed  14  feet. 

Operations  during  the  fiscal  year. — By  hired  labor  and  purchase  of 
materials  in  open  market  592  linear  feet  of  the  south  pie^r  were  rebuilt 
above  the  water  line.  Minor  repairs  were  also  made  to  the  plank  deck- 
ing of  the  cribs. 

Remarks  and  recommend^ions. — The  north  pier  was  completed  in  1885, 
the  south  pier  in  1887,  and  the  dredging  in  1889. 

For  the  restoration  of  the  channel  the  excavation  of  17,000  cubic 
yards  of  material  is  now  needed,  and  a  small  amount  of  dredging  will 
be  required  from  time  to  time  for  its  maiutenance.  The  renewal,  above 
the  water  line,  of  320  linear  feet  of  the  older  portion  of  the  piers  is 
needed;  also  100  cords  of  stone  for  additional  filling  to  superstructure 
rebuilt  in  1893. 

Ko  work  has  been  done  on  the  breakwater,  it  not  being  considered 
judicious  to  begin  the  same  until  sufficient  funds  are  available  to  com- 
plete it,  as  if  left  in  an  incomplete  condition  it  would  be  liable  to  dam- 
age and  a  menace  to  life  and  property.  * 

Estimate  for  1896. 

Restoration  and  maintenance  of  channel $4, 000 

Rebuilding  above  the  water  line  320  linear  feet  of  pier •. 8, 200 

Additional  stone  filling  for  superstructure  built  in  1893 600 

For  construction  of  breakwater 40,000 

Total 47,800 

Less  balance  now  available,  about 22, 800 

Estimated  amount  required  to  be  appropriated 25, 000 

To  supplement  funds  now  available  an  appropriation  of  $26,000  is 
therefore  recommended  for  fiscal  year  ending  June  30, 1896. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1861,  p.  2094 $308, 182. 54 

Additional  estimate  for  breakwater  (see  Report  of  Chief  of  Engineers, 
1890,  p.  2345) 40,000.00 

Total 348,182.64 
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APPROPRIATIONS. 


Act  of — 

Angnst  30,1852 

June  23,  1866 

March  2, 1867 

JulT  25,  1868  (allotted).. 
April  10, 1869  (allotted). . 

July  11,  1870 

March  3, 1871 

March  3, 1873 

June  23, 1874 

March  3, 1875 

August  14, 1876 

June  18,  1878 

March  3, 1879 


$8,000.00 
52,  000. 00 
45, 000. 00 
17,500.00 
17, 820. 00 
20,000.00 
11,000.00 
20,000.00 
10,000.00 
10,000.00 

8,000.00 
15, 000. 00 

6,500.00 


Act  of— 

June  14,1880 

March  3, 1881 

August  2, 1882 

Julys,  1884 

Augusts,  1886 

August  11,1888 

September  19,  1890 

July  13,  1892 

MiscellaDeoiis  receipts 
credited  to  appropria- 
tions  


2073 


$7,000.00 

4,000.00 

10,000.00 

15, 000. 00 

15, 000. 00 

8,000.00 

8,000.00 

28, 000. 00 


220.50 


Total 336,040.50 


Money  statement. 


July  1,  1893,  balance  unexpended $26,  651. 93 

June  30,  1894,  amount  expended  during  fiscal  year 3,  788. 10 

July  1,  1894,  balance  unexpended 22,863.83 


{Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amountthat canbeprofitably expendedinfiscalyeareuoing JuDe30, 1896    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acte  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

LUt  of  mai4frials  used  and  cost  of  same  in  place  for  rebuilding  above  the  water  line  592 
linear  feet  of  the  south  harbor  pier  at  Manitowoc j  Wis, 


Artielea. 


"Whit©  pine  timber feet ,  H .  M . 

Pine  plank do . . . 

Iron  driilboltB pounds . 

Iron  spikes do. . . 

Stone cord  s . 

Tools  and  appliances 

Pay  rolls  for  labor 


Total ' 3,065,21 


Quantities,  ^''j^*.'^^;  Amount. 


$16. 75 
16.75 

.021  I 
5.50 


,  $1, 878.  U 
100.50 
100.71 
8.25 
4'^1.85 
45.26 
450.50 


t 


Cost  per  running  foot,  $5.18. 


COMMERCIAL  STATISTICS  FOR  THE   CALEXDAR    YEAR  ENDING  DECEMBER  31,    1893. 

[Famished  by  Mr.  Joseph  Vilas,  mayor.] 
Name  of  harbor,  Manitowoc,  Wis.;  collection  district,  Milwaukee,  Wis.;    uearcs 


u|juiruvuoo  vu 

Arrivals  and  departures  of  vessels. 

Arrivals. 

Departnre8. 

Number. 

611 
277 

Tonnage. 

Number. 

610 
276 

Tonnage. 

Staam 

Sail 

368, 315 
47, 773 

867,401 
48, 193 

ToUl 

888 

416,088 

886 

415  594 
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Principal  ariicle$  of  export  and  import 
BY  WAT  OF  THE  HARBOR  ONLY. 


Articles. 


Qaanitty. 


BXPOBT8. 

Afrrioaltaral  Implementa . 

Apples 

Barley 

Beans 

Beer 

Brick 

Batter 

Cattle 

Cbeese 

Coal  and  coke 

ISK*.:::-.:::::::::::-.::::: 

Floar 

Furniture 

Hay 

Hides 

Hogp 

Leather 

Malt 

Merchandise,  geui^ral 

Millstuflfs 

Oats 

Pease 

Pork  and  beef 

Potatoes 

Rye 

Salt 

Sheep 

Wafrons  and  carriages 

Wlieat 

Wool 


Total. 


Articles. 


Totu. 

27 

71 

188 

36 

52 

1,400 

157 

176 

1,575 

21,000 

145 

33 

42,247 

147 

7,986 

43 

71,000 

68 

1,000 

2,950 

8,086 

1,229 

3,270 

14 

900 

353 

1,500 

6 

92 

900 

34 


161.685 


Total  approximate  valae $2, 500, 000 


Agncuitoral  implements. 

Apples 

Bark,  tan 

Barley 

Coal  and  coke 

Com 

Fish 

Flour 

Hides 

Iron  and  steel 

Lath 

Leather 

Lime  and  cement 

Lumber 

Marble 

Merchandise,  general 

MiUstuifs 

Oil 

Salt 

Shingles 

Stone 

Wagons  and  carriages 

Wood 


Total 

Total  approximate  value  . 


Quantity. 


Tona. 

1,525 

95 

440 

840 

162, 140 

38 

9 

20 

141 

4,630 

244 

18 

792 

8,157 

79 

20,630 

50 

225 

285 

495 

8,807 

10 

1,265 


205,504 
$3,200,000 


BY  ALL  WAYS  OF  TRiiNSPORTATION. 


Articles. 


RX  PORTS. 

Agricultural  implemenU . 

Apples 

Barley 

Beans  

Beer 

Biick 

Butter 

Cattle 

Cheese 

Coal  and  coke 

Eggs 

Fifth 

Flour 

Furniture 

Hay 

Hides 

Hogs 

leather 

Malt 

Merchandise,  general 

Mill  stuffs 

Oats 

Pease 

Plaster,  land 

Pork  and  beef 

Po  til  toes 

Rye 

Salt 

Sheep 

Wagons  and  carriages 

Wheat 

Wool 


Quantity. 


Tont. 

764 

81 

2,180 

45 

166 

3,630 

206 

204 

1,605 

221,000 

190 

34 

42, 570 

224 

9,949 

8 

45 

167 

6,993 

7.197 

3,286 

1,437 

6,783 

300 

19 

914 

918 

2,400 

0 

362 

2,610 

36 


Total i      314,423 


Total  approximate  value $6,974,545 


Articles. 


Agricultural  implements 

Apples 

Bark,  tan 

Barley 

Beer 

Coal  and  coke 

Com 

Fish 

Flour 

Hides 

Iron  and  steel 

Lath 

Leather 

Lime  and  cement 

Lumber 

Marble 

Merchandise,  general 

Mill  stuffB 

Oil 

Plaster,  land 

Salt 

Shingles 

Stone 

Wagons  and  carriages 

Wheat 

I  Wood 


Total 

Total  approximate  value . 


Quantity. 


Tons. 

2,110 

187 

1.760 

11,186 

175 

230,700 

1,727 

10 

42,892- 

92 

4,765 

247 

22 

924 

7,725 

20 

43,771 

2,032 

652 

1,000 

2,700 

600 

4,648 

112 

600 

19,407 


380,044 
$6,900,000 
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J  J  15. 

IMPROVEMENT  OF  SHEBOYGAN  HARBOR,  WISCONSIN. 

Object. — To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
Sheboygan  River,  where  the  harbor  of  Sheboygan  is  situated. 

Project. — The  project  for  the  improvement  of  this  harbor  was  adopted 
in  1852,  and  had  for  its  object  the  formation  of  a  12-foot  channel 
entrance  to  the  mouth  of  the  Sheboygan  River.  This  was  modified 
in  1873  so  as  to  secure  a  deeper  channel  by  further  pier  extension  and 
dredging.  Both  projects  were  completed  within  their  estimated  cost, 
and  a  channel  was  formed  100  feet  wide,  with  a  depth  of  15  to  16  feet 
between  the  piers.  A  survey  made  in  1880  showed  a  depth  of  less 
than  12  feet  between  the  piers  and  on  tlie  outer  bar.  The  existing 
project  was  adopted  in  1881,  its  object  being  to  deepen  the  channel  still 
farther  by  extending  the  piers  to  the  20-foot  contour  in  the  lake  and 
dredging  to  a  depth  of  18  feet  between  their  outer  ends,  the  depth 
decreasing  to  14  feet  at  the  shore  line. 

Present  tcorks. — Pile  and  crib  piers:  (1)  North  pier,  2,370  feet  long, 
comx>osed  of  900  feet  of  pile  and  crib  pier,  built  by  the  city,  from  12  to  20 
feet  wide;  1,320  feet  of  cribs  20  feet  wide,  100  feet  of  cribs  24  feet  wide, 
and  50  feet  of  cribs  30  feet  wide.  (2)  South  pier,  2,487  feet  long,  com- 
posed of  780  feet  of  pile  and  crib  pier,  built  by  the  city,  from  12  to  20  feet 
wide;  132  feet  of  pile  pier  20  feet  wide;  1,525  feet  of  cribs  20  feet  wide, 
and  50  feet  of  cribs  30  feet  wide,  built  1852-1803.  About  950  feet  oif 
the  north  pier  and  1,000  feet  of  the  south  pier,  built  since  1871,  are  in 
good  condition,  the  cribs  having  been  sunk  on  a  stone  foundation. 
Previous  to  1871  they  were  sunk  on  the  natural  lake  bottom,  composed  of 
shifting  sand,  causing  them  to  settle  very  unevenly. 

Depth  of  Kilter. — Originally  4  feet.  A  survey  completed  March  28, 
1894,  showed  a  channel  situated  midway  between  the  piers  of  navigable 
width  and  a  governing  depth  of  about  15.6  feet. 

Operations  during  the  fiscal  year,  ^\5n&ev  contract  dated  September 
29,  1892,  with  Mr.  1).  A.  McLeod,  of  Manistee,  Mich.,  for  extending 
each  pier  100  feet  by  cribs  24  feet  wide  in  extension  of  the  north  pier 
and  20  feet  wide  for  the  south  pier,  provided  with  pile  foundations  and 
superstructure  complete,  work  was  in  i)rogress  at  the  beginning  of  the 
fiscal  year,  but  no  cribs  had  been  sunk  in  place. 

Work  under  this  contract  was  completed  August  17,  1893,  and  the 
contract  closed,  resulting  in  the  extension  of  each  pier  100  feet. 

By  hired  labor  and  purchase  of  materials  in  open  market  the  piers 
were  refilfed  and  riprapped  with  100.6  cords  of  stone  in  places  where 
undue  settlement  had  occurred,  and  boltbeads  that  projected  into  the 
cliaunel  were  covered  with  oak  plank  to  prevent  damage  to  x>assing 
vessels. 

Remarl's  and  recommendations. — A  short  line  of  railroad  is  in  process 
of  construction  that  will  connect  Sheboygan  with  the  Chicago,  Milwau- 
kee and  St,  Paul  Railway  system,  consisting  of  over  6,000  miles  of  track. 
Its  completion  at  an  early  day  is  expected  to  add  largely  to  the  trade 
and  commerce  of  Sheboygan  and  its  harbor. 

A  channel  of  less  than  16  feet  in  depth  does  not  meet  the  present 
requirements  of  this  harbor,  and  as  soon  as  the  20-foot  channel  between 
Buffalo  and  Chicago  is  completed  that  depth  will  be  needed  here  also. 

This  improvement  was  begun  in  1852,  under  the  supervision  of  harbor 
commissioners  appointed  by  the  town  and  county  of  Sheboygan. 

In  1854  thepiers  built  by  them  terminated  in  10^ feet  depth  of  water; 
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from  natural  causes  the  depth  decreased  from  10^  feet  in  1854  to  about 
3  feet  at  the  end  of  the  north  pier  and  6  feet  at  the  end  of  the  south 
pier  in  1893. 

The  cribs  were  built  of  hewn  timber,  poorly  constructed,  sunk  on  the 
natural  lake  bottom,  settled  very  unevenly,  and  consequently  admit  au 
undue  quantity  of  sand  to  pass  through  them  into  the  channel,  the 
result  being  that  the  dredging  required  to  maintain  a  channel  of  the 
requisite  dimensions  is  largely  in  excess  of  what  it  should  be. 

The  United  States  assumed  control  of  these  piers  about  1866,  have 
renewed  the  superstructure  and  made  minor  repairs  to  them  from  time 
to  time. 

Various  plans  have  been  considered  for  their  thorough  reconstruction, 
but  owing  to  the  urgent  necessity  of  extending  the  piers  in  accordance 
with  the  project  adopted  in  1881  no  plan  has  been  submitted. 

Pier  extension  under  the  contract  completed  in  1893,  so  nearly  com- 
pletes the  extension  contemplated  under  the  existing  project,  that  the 
reconstruction  of  the  shore  ends  of  the  piers  is  now  of  paramount 
importance. 

The  method  of  repairs  contemplated  consists  chiefly  in  taking  up  the 
inner  section  of  the  south  pier  and  rebuilding  the  same  on  a  line  in 
prolongation  of  the  pier  built  under  the  project  adopted  in  1881,  thereby 
giving  a  uniform  width  of  entrance  of  about  270  feet. 

I  am  informed  by  Hon.  George  H.  Brickner,  M.  C,  that  the  city  of 
Sheboygan,  by  ordinance  duly  approved  by  the  mayor,  has  "under- 
taken and  agrees  to  secure  all  necessary  lands  needed  for  so  widening 
the  harbor,  either  by  purchase  or  condemnation  proceedings,  and  to 
dedicate  the  same  to  the  United  States  for  harbor  purposes,  if  requested, 
provided  the  Government  will  remove  the  old  piers  and  build  new 
piers  on  the  south  side,  as  above  proposed,  and  dredge  between  piers.'' 

The  Unit/Cd  States  will  therefore  be  at  no  expense  for  right  of  way 
in  relocating  the  inner  end  of  the  south  pier  upon  the  proposed  line. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1896,  it  is  proposed  to  expend  it  in  such  dredging  and  repairs  as  may 
be  necessary  for  the  maintenance  and  improvement  of  the  channel  and 
piers,  and  in  pier  extension  if  the  amount  appropriated  should  be  suffi- 
ciently large  to  admit  of  it.  An  appropriation  of  $106,900  is  recom- 
mended,, of  which  sum  $64,900  is  for  maintenance  and  repairs. 

Eetimated  cost  of  the  present  project,  adopted  in  1881  (see  Report  of 

Chief  of  Engineers,  1881,  p.  2104) $150,000.00 

Additional  estimate  (see  Report  of  Chief  of  Engineers,  1884,  p.  1856) 45, 000. 00 

Total 195,000.00 

APPROPRIATIONS. 


Act  of— 

August  30,  ia52 $10,000.00 

June  28,  1864  (allotted) . .  10, 000. 00 

Jnno23,  1866 47,598.91 

March  2,  1867 8,000.00 

April  10,  1869  (allotted) . ,  14, 850. 00 

July  11,  1870 15,000.00 

March  3,  1871 15,000.00 

June  10, 1872 18,000.00 

March  3,  1873    10,000.00 

June  23,  1874 10,000.00 

March  3,  1875 12,000.00 

AugustU,  1876 6,000.00 


Act  of— 

June  18,  1878 $4,000.00 

March  3, 1879 3,000.00 

June  14,  1880 7,000.00 

March  3,  1881 25,000.00 

August  2,  1882 30,000.00 

July  5, 1884 28,000.00 

August  5,  1886 15, 000. 00 

August  11, 1888 15,000.00 

September  19, 1890 15, 000. 00 

July  13, 1892 25,000.00 

Total 343,448.91 
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Money  statement, 

July  1,  1893,  balance  unexpended $18,371.52 

June  30,  1894,  amount  expended  during  fiscal  year 15, 861. 12 

July  1,  1894,  balance  unexpended 2, 510. 40 

{Amount  (estimated)  required  for  completion  of  existing  project 106,900.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  106,  900. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


List  ofmatenaU  vaedand  cost  of  same  in  place  for  extending  the  north  pier  at  Sheboygan, 
Wis. J  100  feet  by  cribs  24  feH  wide  and  22\feet  high,  and  the  south  pier  100  feet  by 
cribs  20  feet  icide  and  20\  feet  high,  including  superstructure,  under  contract  dated 
September  29,  1892,  with  Mr.  D.  A,  McLeod,  of  Manistee,  Mich. 


Artideft. 


Pine  timber feet,  B.M.. 

Hemlock  timber do — 

Pine  plank do — 

Fonnaation  piles N umber . . 

Irrm  drU'tbolta ponndo . . 

Iron  Acrew-bolts do  — 

Iron  spike« do — 

Stone cords.. 


Quan  titles . 

Price 
per  unit. 

150,720 

124.00 

131,448 

17.60 

12,870 

17.00 

104 

10.50 

23.815.7 

.04 

4,452.8 

.04 

705 

.04 

838.3 

7.00 

$3, 617. 28 

2,  300. 34 

218.79 

1,002.00 

052.62 

178.11 

28.20 

5, 868. 10 


Total 1 14.255.44 


North  Pier: 

Cost  of  2  cribs,  each  50  by  24  by  lO^feet. 
Cost  of  superstrueture,  6  feet  high 


Per  linear 
foot. 


$37.34 
20.72 


ToUl 


$5,734.54 
2, 072. 04 


Total 

78.06 

7,806.58 

South  Pier: 

Cost  of  2  cribs,  each  50  bv  20  by  14)  feet 

47.22 
17.27 

4,722  16 

Cost  of  superstructure  6lfeet  high 

1, 726. 70 

Total -^ 

64.49 

6,448.86 

COMMERCIAL  STATISTIC  8. 

Repeated  but  unsuccessful  efforts  were  made  to  obtain  commercial  statistics  of 
this  important  harbor  for  the  calendar  year  ending  December  31,  1893.  Therefore 
the  statistics  furnished  last  year  are  repeated. 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  ENDING  DECEMBER  31,  1892. 

[Furnished  by  CoL  J.  A.  Watrous,  collector  of  customs,  Milwaukee,  Wis.,  and  Mr.  Frank  Geele 

mayor  of  Sheboygan,  Wis.] 

Name  of  harbor,  Sheboyfs^an,  Wis.  Collection  district,  Milwaukee,  Wis.  Nearest 
light-house,  Sheboygan,  Wis. 

Arrivals  and  departures  of  vessels. 


Description. 

Arrivals. 

Departures. 

If  amber. 

Tonnage. 

Number. 

Tonnage. 

Steam 

550 
645 

855,684 
74.508 

662 
616 

855,606 

Sail 

73  675 

Total 

1,195 

430,092 

1,178 

429,280 

Digitized  by  VjOOQ IC 


2078   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ABHY. 


Frindpal  articles  of  export  and  import. 
BY  WAY  OF  THE  HARBOR  ONLY. 


Articles. 


Boot«,  shooB,  and  rubbers. 

Chair  irons 

Chairs 

Cheese 

Enameled  ware 

Fish 

Furuitore 

Leather 

Lime  and  cement 

Mineral  water 

Pease 

Toys 

Veneers 

Wooden  ware , 

Total 

Total  approximate  value 

IHPOBTS. 

Agrionltural  implements. 

Bark,  Un 

Chairs 

Coal  and  coke 


Qaaniity. 


Tont. 
5204 

1,500 
60,076 

1,500 
675 
400 

6,390 
900 
43,500 
750 
240 
450 

1,000 
000 


Articles. 


118, 101^ 


$2. 861, 666 


25 
5,500 

Hi 
120,000 


IKPOBT8 — continued. 

Com 

Fish 

Furniture 

Hardware,  furniture  trimmings 

Hardware,  retail  and  wholesale 

Hides... 

Iron  and  steel 

Lath 

Leather 

Lime  and  cement 

Lumber 

Oato 

Oils,  paints,  varnishes,  etc.,  factory 

consumption 

Post,  paving 

Potatoes 

Salt 

Shingles 

Stone 

Wood 

Total 

Total  approximate  value 


Quantity. 


Tom. 
672 
1,000 

282 

600 

2,500 

180 

650 

250 

29 

65,248 

1,600 

794| 
1,900 
60 
1,500 
1,260 
7,000 
20,000i 


220, 866^ 


$2,374,845 


BY  ALL  WAYS  OF  TRANSPORTATION. 


Articles. 


EXPORTS. 

Boots,  shoes,  and  libbers, 

Chair  irons 

Chairs , 

Cheese 

Coal  nnd  coke 

Enameled  ware 

Fish 

Furniture 

Leather 

Lime  and  cement 

Malt 

Mineral  water 

Pease 

Toys 

Veneers 

Wooden  ware 

Wood- working  machines 

Total 

Total  approximate  value 

IHPOBTS. 

AKricnltural  implements 

Bark,  tan 

Barley 

Beer 

Brick 

Chairs 

Ch  eese 

Coal  and  coke 

Fish 


Quantity. 


Tofw. 

1,5624 

500 

15,018 

9,000 

50,000 

1,725 

1,000 

31,980 

4.550 

101,500 

1,250 

1,250 

240 

675 

1,500 

2,250 

600 


224, 600} { 


Articles. 


IHPOBTS— continued. 


Furniture  . 
Hay. 


f7, 753, 000 


75 

6,500 

7,990 

3.100 

1,000 

23 

900 

120.000 

1,000 


Hardware,  furniture  trimmings 

Hardware,  retail  and  wholesale 

Hides 

Iron  and  steel 

Lath y 

Leather 

Lime  and  cement 

Lumber 

Marble 

Merchandise,  general 

Mill  stuffs 

Oats 

Oils,  paints,  varnishes,  etc.,  factory 

consumption 

Plaster,  land 

Pork  and  beef 

Posts,  paving 

Po  tatoes 

Rubbers , 

Salt 

Sash,  doors,  and  blinds 

Shingles 

Sewer  pipe 

Stone 

Wagons  and  carriages 

Wheat 

Wood 


Total 

Total  approximate  value  . 


Quantity. 


Ton*. 

«U 

9,000 

846^ 

1.500 

7,500 

l«b00 

825 

250 

^^ 

126, 120 

25 

2,500.000 

240 

2,400 

2,634 

350 

18,000 

1,900 

00 

3124 

1,500 

150 

1,890 

375 

8,456 

50 

1,51H) 

27,650 


2, 854, 989| 


$8,649,318 
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J  J  i6. 
IMPROVEMENT  OP  PORT  WASHINGTON  HARBOR,  WISCONSIN. 

Object. — To  Becore  a  navigable  channel  entrance  from  Lake  Michigan 
to  a  small  artificial  harj^or  tbrmed  by  excavating  two  interior  connected 
basins. 

Project — The  original  project  for  the  improvement  of  this  harbor  was 
adopted  in  18G9,  and  provided  for  the  building  of  2  parallel  piers,  150 
feet  apart,  extending  from  the  shore  line  to  10  feet  of  water  in  the  lake, 
and  the  excavation  of  a  basin  600  feet  long  by  200  feet  wide  inside  of  the 
shore  line.  In  1876  a  modification  of  the  plan  was  made  by  excavating 
a  second  basin  to  the  northward  and  nearly  at  right  angles  to  the  first 
basin,  and  extending  the  pier  to  the  14-foot  contour  in  the  lake.  This 
doubled  the  available  area  of  the  harbor  and  reduced  the  height  of  the 
entering  waves  very  materially. 

This  is  the  project  now  being  carried  out.  The  two  interior  basins 
have  a  combined  area  of  about  5^  acres,  and  are  to  be  dredged  to  a  depth 
of  12  feet,  with  a  channel  of  the  same  depth  connecting  them  with  the 
lake. 

Present  works, — (1)  North  pier,  920  feet  long,  composed  of  370  feet  of 
cribs  14  feet  wide;  500  feet,  20  feet  wide,  and  50  feet,  24 feet  wide.  (2) 
South  pier,  1,326  feet  long,  composed  of  370  feet  of  cribs  14  feet  wide; 
550  feet,  20  feet  wide,  and  406  feet  of  pile  revetment.  The  piers  were 
built  in  1871-1893  and  are  in  good  condition,  with  the  exception  of  640 
linear  feet  of  superstructure,  built  in  1871,  which  is  much  decayed  and 
requires  renewal. 

Depth  of  water. — The  original  depth  of  water  at  the  mouth  of  Sauk 
River  was  about  1  foot.  Soundings  taken  in  March,  1894,  showed  the 
governing  depth  in  the  entrance  channel  to  be  about  10  feet.  Over 
most  of  the  area  of  the  north  basin  there  is  a  depth  of  from  11 J  to  12 
feet.  The  north  half  of  the  west  basin  has  a  depth  of  11  to  12  feet,  and 
an  average  depth  of  about  4  feet  in  the  south  half. 

Operations  during  the  fiscal  year. — By  hired  labor  and  purchase  of 
materials  in  open  market  minor  repairs  were  made  to  the  nort)i  pier 
he^d  ill  September,  1893,  it  having  been  damaged  by  the  ice.  The 
outer  pockets  of  the  crib  were  also  refilled  with  stone  taken  from  the 
shore  end  of  the  pier. 

In  March,  1894,  the  north  pier  head  was  again  refilled  with  stone,  it 
being  found  that  undue  settlement  had  occurred  duriLg  the  winter. 

Binaries  and  recommendations, — The  north  pier  was  built  the  full 
length  contemplated  in  1887,  and  the  south  pier  in  1893. 

From  September,  1890,  to  May,  1892,  there  was  a  deposit  in  the  chan- 
nel and  basins  of  about  7,000  cubic  yards  of  material,  reducing  the 
depth  of  water  in  the  entrance  channel  about  IJ  feet.  On  the  last 
mentioned  date  the  removal  of  about  13,000  cubic  yards  of  material 
was  necessary.  The  soundings  taken  March  30,  1893,  showed  that  an 
additional  dei)osit  of  about  9,000  cubic  yards  had  taken  place,  making 
the  total  quantity  of  dredging  then  required  22,000  cubic  yards. 

The  estimated  quantity  of  material  to  be  excavated  to  complete  the 
dredging,  based  on  a  survey  made  in  March,  1894,  is  30,000  cubic  yards. 

Three  hundred  and  twenty  linear  ieet  of  the  shore  end  of  each  pier, 
built  in  1871,  have  seen  twenty -three  years'  service.  The  superstruc- 
ture of  this  portion  of  the  piers  is  badly  decayed,  and  should  be  rebuilt 
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above  tlie  water  line.    The  estimated  cost  of  the  dredging  and  rebuild- 
ing 640  linear  feet  of  superstructure  is  $12,000.  •      ' 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1896,  it  is  contemplated  to  expend  it  for  dredging  and  rebuilding  above 
the  water  line  the  shore  eiids  of  the  north  and  south  piers.  An  appro- 
priation of  $12,000  is  recommended  for  maintenance  of  channel  and 
piers. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1877,  p.  866) $154, 527. 17 

Additional  estimate  (see  Report  of  Chief  of  Engineers,  1880,  p.  1922)  ..       27,000.00 
Additional  estimate  (see  Report  of  Chief  of  Engineers,  1891,  pp.  2551-2552)        2, 472. 83 

Total 184,000.00 

APPROPIUATIONS. 


Act  of— 

July  11,  1870 $15,000.00 

March  3, 1871 15,000.00 

June  10,  1872 15,000.00 

March  3,  1873 15,000.00 

June23,  1874 10,000.00 

March  3, 1875 10,000.00 

August  14,  1876 8, 000.  00 

June  18,  1878 5,000.  00 

March  3,  1879 7,500.00 

4Junel4,  1880 20,000.00 

March  3, 1881 17,000.00 


Act  of^ 

August  2, 1882 $17,000.00 

July  5,  1884 10,000.00 

August  5, 1886 5,000.00 

August  11, 1888 5,000.00 

September  19, 1890 3, 000. 00 

July  13,  1892 6,500.00 

Miscellaneous  receipts 
credited  to  appropria- 
tions   36.50 


Total 184,036.60 


Money  statement. 


July  1,  1893,  balance  unexpended 

June 30, 1894,  amount  expended  during  fiscal  year. 

July  1 ,  1894,  balance  unexpended 


$285.45 
63.00 


222.45 


{Amount  (estimated)  required  for  completion  of  existing  project 12,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1896    12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  ENDING   DECEMBER  31,  1893. 
[Furnished  by  Mr.  Charles  A.  Mueller,  harbor  master.] 

Name  of  harbor,  Port  Washington,  Wis. ;  collection  district,  Milwaukee,  Wis. ; 
nearest  light- house,  on  outer  end  of  north  pier.  Port  Washington,  Wis. 

Arrivals  and  departures  of  rjssBels, 


Description. 

Arrivals. 

Departures. 

Number. 

Tonnage. 

8,375 
16,320 

Number. 

Tonnage. 

Rti^flm 

68 
132 

67 
132 

8,220 

(Sail 

16,320 

Total 

200 

24,695 

190 

24,540 
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Principal  articles  of  export  and  import, 
BY  WAY  OF  THE  HARBOR  ONLY. 


Articlm. 


EXPOBT8. 

AgricTiliaral  implements. 

££SL?;:;:;;::;:;;:::;::: 

Beans 

Beer 

Brick 

Batter 

Chain 

Cheese 

Corn 

fe?:;;;::::::::::::::;:: 

Floor 

Fomftare 

Hay 

Hogs 

Leat  her 

Lime  and  cement 

llslt  

Merchandise,  general 

Villstuffii 

OsU 

Pease 

PoUtoes 

Provisions 

Sash,  doors,  and  blinds.. 

Wooden  ware 

Wool 

Total 

Total  approximate  value. 


Qoantity. 


Quantity. 


TOTU. 

1,250 

187 

3,525 

24 

122} 

8,000 

100 

8,250 

.     125 

175 

15 

400 

250 

1,125 

400 

25 

400 

2,375 

2,500 

1,200 

850 

48 

24 

850 

60 

lao 

525 


A^oaltural  implements. 
Bark,  tan . 

Chairs 

Coal  and  coke. 
Furniture. 
Hides . 

Lron  and  steel 

Lath 

Lnrabor 

Marble 

Merchandise,  eenerol. 

Oil 

Plaster,  land. 
Pork  and  beef. 
Posts  fence. 
Provisions . 
Salt. 

Shingles 

Stone 

Wagons  and  carriages. 

Wheat 

Wood 


Total. 


1,600 

550 

16,000 

150 

19,000 

560 

250 

15 

47i 

100 

675 

300 

18,900 

69 

30,000 

11,250 


107,924 


22,433 


$972,000 


Total  approximate  value $1, 324, 000 


J  J  17. 
HARBOR  OF  REFUGE  AT  MILWAUKEE  BAY,  WISCONSIN. 

Object. — To  provide  a  secure  anchorage  for  vessels  engaged  in  the 
general  commerce  of  the  lakes  by  inclosing  the  northern  section  of 
Milwaukee  Bay  within  a  breakwater  formed  of  timber  crib  work, 
placed  and  sunk  upon  a  foundation  of  stone. 

Project, — The  project  was  adopted  in  1881  and  provided  for  the  con- 
struction of  a  breakwater,  the  north  arm  of  which  commences  at  a  dis- 
tance of  about  600  feet  from  the  north  shore  of  the  bay  in  a  deptli  of  8 
feet  of  water.  Its  direction  is  south  25^  19'  east,  and  its  length  2,450 
feet.  From  this  point  the  direction  of  the  main  arm  of  the  breakwater 
is  changed  to  south  lio  west  for  the  proposed  distance  of  5,200  feet, 
with  an  opening  of  400  feet  at  the  distance  of  1,0(K)  feet  from  the  angle, 
to  provide  a  fair-weather  entrance  and  exit  for  vessels. 

Present  icorks, — The  north  arm  of  the  breakwater  is  completed.  The 
most  northerly  section  of  it,  600  feet  in  lengtli,  is  comprised  of  six  cribs, 
each  100  feet  long  and  20  feet  wide,  and  the  remaining  1,850  feet  of 
thirty -seven  cribs,  each  50  feet  long  by  24  feet  wi<le. 

The  dimensions  of  the  cribs  forming  the  main  arm  to  the  northward 
of  the  opening  are  50  feet  by  24  feet  by  22i  feet,  with  the  exception  of 
Crib  No.  62,  which  is  next  to  or  immediately  northward  of  the  opening, 
and  is  100  feet  long  by  24  feet  wide  by  22 J  feet  high.  Over  all  of  these 
superstructure  has  been  built  to  a  height  5^  feet  above  datum. 
BNG  94 131 
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Eight  cribs,  numbered  from  63  to  70  inclusive,  each  of  dimensions 
100  by  24  by  22J  feet,  have  been  sunk  to  the  southward  of  the  opening, 
over  700  feet  of  which  superstructure  has  been  built. 

The  total  length  of  substructure  built  is  4^250  feet,  upon  whteh 
4,150  feet  of  superstructure  has  been  built. 

Depth  of  wixter, — The  slope  of  the  lake  bed  from  the  northern  end  c^ 
the  breakwater  to  the  angle  formed  by  the  north  and  main  arm  is  0.87 
foot  to  100  feet,  the  angle  crib  being  set  in  29.4  feet  of  water.  The 
average  depth  of  water  on  the  line  of  section  of  main  arm  to  the  south- 
wai*d  of  the  opening  is  34.6  feet. 

Operations  during  the  fiscal  yea/r, — The  river  and  harbor  act  of  July 
13, 1892,  appropriated  $75,000  for  continuing  the  work,  and  on  Octo- 
ber 18, 1892,  a  contract  was  entered  into  with  Mr.  D.  A.  McLeod,  of 
Manistee,  Mich.,  for  extending  the  breakwater  500  running  feet  and 
for  building  300  feet  of  superstructure  on  cribs  already  sunk  in  place. 
But  on  April  19, 1893,  while  the  first  crib  called  for  by  the  conti;act 
was  in  process  of  construction,  a  storm  occurred  in  which  two  50-foot 
cribs  (Kos.  47  and  48)  were  overturned  and  1,500  linear  feet  of  super- 
structure of  the  outer  arm  were  badly  injured.  It  was  important  that 
the  wrecked  superstructure  should  be  repaired  before  the  occurrence 
of  another  storm ;  and  it  was  also  apparent  that  the  section  of  the 
outer  arm,  without  extensive  reenforcement,  could  no  longer  be  con- 
sidered safe.  To  make  the  necessary  repairs  and  to  strengthen  the 
work  a  supplementary  agreement  was  entered  into  with  the  contractor 
under  which  the  crib  then  constructing  was  to  be  sunk  in  extension  ot 
the  breakwater,  another  crib,  also  100  feet  long,  but  18J  instead  of  22 J 
feet  high,  was  to  be  constructed  and  sunk  in  the  gap  left  by  the  over- 
throw of  Nos.  47  and  48;  400  linear  feet  of  new  superstructure  (stronger 
than  the^old)  were  to  be  constructed  over  Cribs  67,  08, 69,  and  the  new 
Crib  47-48;  1,500  linear  feet  of  old  superstructure  were  to  be  repaired 
and  strengthened,  and  stone  was  to  be  deposited  along  both  sides  of 
the  outer  arm,  1,950  feet  in  length,  so  as  to  raise  the  riprap  to  within 
13  feet  of  the  water  surfece,  with  bermes  of  5  and  8  feet,  and  slopes  of 
1  on  1^  and  1  on  1  on  the  lake  and  harbor  sides  respectively.  The 
reenforcement  of  the  superstructure  consisted  in  putting  in  corner 
posts  at  alternate  tiers  of  ties  and  fastening  them  with  screw  bolts  to 
the  ties  and  to  the  side  walls,  and  in  decking  the  superstructure  with 
6  by  8  timbers  laid  transversely.  Work  under  this  contract  was 
finished  November  20, 1893,  and  the  breakwater  is  now  believed  to  be 
secure. 

The  f^cow  Dttnham  has  been  reengaged  to  serve  as  a  light- ship  at  the 
south  end  of  the  breakwater  under  a  new  agreement  with  her  owner. 

Reinarlcs  and  recommendations. — The  shore  accretions  which  have 
formed  in  the  northern  end  of  the  harbor,  especially  since  the  construc- 
tion in  1887  of  the  piers  of  the  flushing  tunnel  intake,  are  large,  but 
the  anchorage  area  beyond  the  18-foot  contour  is  not  as  yet  materially 
reduced.  The  project  adopted  by  the  board  of  engineers  constituted 
by  Special  Orders,  No.  32,  paragraph  2,  headquarters  Corps  of  Engi- 
neers, dated  April  7,  1881,  was  as  follows; 

Starting  from  near  North  Point,  in  8  feet  of  water,  but  leaving  a  gap  of  about  600 
fpet  between  the  beginning  of  the  breakwater  and  the  shore,  to  be  closed  hereafter 
if  found  necessary,  etc. 

As  there  can  be  no  doubt  that  it  is  by  way  of  this  gap  that  the  sand- 
bearing  currents  enter  the  harbor,  the  necessity  for  closing  the  gap  is 
apparent.  A  row  of  sheet  piling  supported  by  main  piles  and  binders 
would  effect  this  at  a  cost  of  about  $12  per  linear  foot,  or  in  all  about 

$4,800. 
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At  the  rate  at  which  the  breakwater  has  been  constructed — about 
327  feet  per  year — ^nine  years  will  be  required  to  finish  it.  At  the  rate 
at  which  appropriations  have  been  made  it  will  take  even  longer,  on 
aeconnt  of  the  increasing  depth  and  exposure,  perhaps  fifteen  years. 
Again,  the  larger  the  appropriations  and  therefore  the  amount  of  work 
to  be  done  under  any  one  contract,  the  more  favorable  the  prices.  For 
eeoDomical  reason^,  then,  if  for  no  other,  the  appropriations  ought  to 
be  larger  than  those  heretofore  made.  Moreover,  experience  has  shown 
that  the  section  heretofore  adopted  is  of  insufficient  strength  for  the 
portion  of  the  breakwater  which  remains  to  be  constructed,  and  that 
either  the  width  of  cribs  used  must  be  increased  to,  say,  30  feet,  or  else 
recourse  must  be  hatl  to  some  other  type  of  construction  equivalent 
in  stability.  It  was  the  opinion  of  the  original  board  (Report  of  1881, 
p.  2122)  that  a  width  of  30  feet  would  be  necessary  for  the  outer  arm. 
At  all  events,  the  cost  of  the  3,000  feet  remaining  to  be  constructed 
wm  be  greater  per  linear  foot  than  that  heretofore  estimated.  An 
appropriation  of  $233,737.91,  the  balance  of  the  original  estimate  of 
$800,000,  is  recommended  for  the  fiscal  year  ending  June  30,  1896. 

A  report  of  Lieut.  0.  H.  McKinstry,  Corps  of  Engineers,  submitting 
his  notes  on  the  section  most  suitable  for  continuing  the  extension  of 
the  breakwater,  is  appended  hereto. 

APPROPRIATIONS. 

Act  of— 

March  3, 1881 $100,000.00 

August  2, 1883 100,000.00 

July  5, 1884 85.000.00 

Augusts,  1886 $60,000.00 

From  which  allotted  to  Milwaukee  Harbor 4, 737. 91 

55,262.09 

August  11, 1888 70,000.00 

Septenibi-r  19, 1890 80,000.00 

July  13,1892 75,000.00 

Miscellaueous  recoipts  cretlited  to  appropriations 1, 000. 00 

Total 566,262.09 

Money  statement 

July  1, 1893,  balance  unexpended $85, 544. 47 

June  30, 1894,  amount  expended  during  fiscal  year 81,  626.  34 

July  1, 1894,  balance  unexpended.. j 3,918. 13 

(Amount  (estimated)  required  for  completion  of  existing  project 233,  737. 91 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896  233,  737. 91 
Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT   OF   LIEUT.    C.    K.    M'KINSTRY,    CORPS   OK   ENGIXEER8. 

United  States  Engineer  Office, 

Mihcaukeey  Wia.jJuHe  4,  1S94, 

Ma.tor  :  I  have  the  honor  to  submit  the  following  notes  on  the  section  most  suit- 
able for  use  in  continuing  the  Milwaukee  breakwater: 

The  damage  infiicted  on  the  breakwater  by  the  storm  of  April  19, 1893,  was  so 
extensive  as  to  require  not  only  repairs  but  also  material  reenforcement  of  the  entire 
outer  arm,  and  even  (Report  of  1893,  p.  2742)  to  suggest  the  advisability  of  adopt- 
ing a  new  project  for  the  3,000  feet  that  remain  to  be  constructed.  Of  the  many 
^pes  of  breakwater  construction  that  could  bo  successfully  used  at  Milwaukee  all 
that  require  expensive  plant  are  barred,  since  in  all  probability  the  appropriations 
will  never  be  sufficient  in  amount  to  justify  a  great  outlay  for  plant.  This  excludes, 
therefore,  the  upright  wall  types  of  concrete  blocks,  concrete  in  mass,  or  concrete 
in  bagu;  the  mixed  type  of  stone  or  concrete  superstructure  on  a  rubble  base;  and 
such  of  the  mound  breakwaters  as  involve  the  use  of  very  heavy  blocks,  natural  or 
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artificial.  The  Point  Jaditli  and  Sandy  Bay  sections  are  typical  of  the  moTind 
breakwaters  recently  constructed  or  proposed  for  construction  in  the  United  States. 
The  first  (fig.  2)  is  snitable  for  moderate  depths  and  moderate  exposure.  The  sec- 
ond (fig.  1)  is  suitable  for  the  p^eatest  exposure  and  depths  up  to  at  least  50  feet. 
All  that  experience  has  taught  at  Delaware  and  at  mound  breakwaters  abroad  is 
embodied  in  this  profile.  But  the  maintenance  of  its  steep  slopes  above  water  is 
dependent  on  the  use  of  stones  of  the  largest  size — expensive  to  quarry  and  to  place. 
In  August  Idst  a  circular  letter  was  sent  to  various  guarrymenin  this  neighborhood 
and  at  Sturgeon  Bay  asking  prices,  in  the  work,  of  blocks  of  stone  weighing  from  2 
to  15  tons.  Only  two  bids  were  received  for  tne  largest  stones,  5  to  15  tons,  viz, 
$3.25  and  $5  per  ton.    The  most  favorable  bid  was  $1.50  for  blocks  weighing  1  to  5  tons. 


.  .^o: — >. 


FiCi.  1.— Sandy  Bay  Section,  slitflitly  modified  to  suit  conditions  at  Milwaukee. 

Taking  small  stone  at  $7  per  cord  and  larse  stone  at  $15  per  cord  (i.  e.,  $1.50  per 
ton)  and  allowing  30  per  cent  for  voids,  the  Point  Judith  section  (fig.  2)  in  35  feet  of 
water,  the  depth  in  which  the  remainder  of  the  Milwaukee  breakwater  is  to  be  con- 
structed, would  cost  $178.64  per  linear  foot:  allowing  20  per  cent  for  voids,  $214.37. 
Jndgingfrom  the  weight  of  a  cubic  yard  of  settled  enrocKment  at  Delaware  (House 
Ex.  Doc,  Fifty-second  Congress,  first  session),  the  former  is  the  more  accurate  esti- 
mate. 

Crib  breakwaters. — But  is  it  certain  that  a  stable  crib  breakwater  could  be  con- 
strnctcd  at  a  first  cost  less  than  this,  and  in  determining  the  dimensions,  and  there- 
fore cost,  of  the  crib  of  desired  stability,  much  assistance  is  to  be  obtained  from  an 
inquiry  into  the  injuries  which  the  existing  work  has  sustained. 


20-- 


PiQ.  2.— Point  Judith  Section. 

Section,  exposure  and  damage  of  **outer*'  arm. — The  width  originally  contemplated 
for  the  outer  arm  of  the  breakwater  was  30  feet  (Report  of  1«81,  p.  2123),  but  the 
"elbow"  having  been  reached  with  cribs  24  feet  wide  without  any  of  them  being 
overturned,  it  was  thought  to  have  been  demonstrated  that  a  width  of  24  feet  was 
sufiicient.  The  most  severe  storms  undoubtedly  come  from  the  northeast,  and  it 
was  thought  that  the  exposure  of  the  eastern  arm  (the  line  of  w^hich  runs  south  11^ 
west)  would  be  no  greater  than  that  of  the  northern  arm  (the  line  of  which  runs 
south  25^  east).  But  considering  the  difference  in  the  depth  of  wat^jr  in  front  of 
the  two  arms,  the  shelter  afforded  during  northerly  gales  to  the  northern  arm  by 
North  l*oint,  and  the  angle  at  which  the  storms  strike,  it  is  not  surprising  that  the 
eastern  or  outer  arm  is  found  to  be  more  severely  tried  by  easterly  and  southeasterly 
seas  than  the  northern  arm  by  the  severe  northeast  storms.  Already  in  the  eastern 
arm  five  50-foot  cribs  and  one  100-foot  crib  have  been  overthrown.     It  may  be  men- 
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tioned  in  this  connection  that  all  the  other  breakwaters  on  the  lakes,  except  that  at 
Marquette,  are  more  than  24  feet  wide  (see  table,  p.  2558,  Report  of  1891),  while  the 
fetch  of  the  sea  and  the  depth  of  water  at  Milwankee  are  as  great  as  at  niost  of  the 


.--24'-.- 


Harl:>or  Side 


Cbibs  4l1  jlsd  4B— [each  50  feet  long,  overturned  April  19, 1893]. 


other  breakwater  harbors.  The  breakwater  at  Marquette  (new  work)  is  24  feet 
wide  and  is.  banked  up  on  the  outside  with  stone  to  the  height  of  7  feet  above  the 
bottom  of  the  cribs  (compare  with  figs.  1, 2,  and  3). 


Harbcxr  Side 


Cbib  6e— [100  feet  long,  overturned  Jan.  1,  1891]. 


Of  the  six  cribs  that  have  been  overturned^  three  (Nos,  54, 55,  and  56)  are  supposed 
to  have  been  pushed  over  by  a  rapidly  moving  ice  floe  (letter  of  Capt.  W.  L.  Mar- 


H arbor  Side 


Outer  arm,  as  reinforced  in  1893. 


shall,  Corps  of  Engineers,  to  the  Chief  of  Engineers,  May  9,  1887) ;  the  other  three 
were  undoubtedly  overturned  by  the  force  of  the  waves.    The  dimensions  of  these 
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last  cribs  aud  of  th&  stone  sabstincturo  on  ^hich  they  stood  are  shown  on  the 
sketches  {figs.  3  and  4). 

Fig.  5  shows  the  manner  in  which  the  stone  sahstrneture  was  reenforced  in  ISQQ, 
after  the  storm  of  April  19,  and  represents  the  present  condition  of  the  outer  arm. 
(Even  more  stone  than  the  project  called  for  was  put  iu,  especially  on  the  harbor 
side.) 

Cause  of  the  overthrow  of  these  cribs. — The  overthrow  of  these  cribs  (figs.  3  and  4) 
could  be  explained  by  supposing  that  they  were  fractured,  or  that  the  foundation 
yielded  near  the  inner  lower  edge  of  the  crib;  but  these  suppositions  are  disproved 
by  the  results  of  the  examination  of  the  wrecked  cribs  (letter  of  Capt.  W.  L.  Mar- 
sfiall,  above  quoted;  also  report  of  \V.  H.  Uearding,  assistant  engineer,  May  27, 
1891).  Nor  does  it  seem  likely  that  the  cribs  were  moved  bodily  toward  the  harbor 
until  they  reached  the  crest  of  the  inner  slope,  where,  of  course,  their  overthrow 
would  have  been  unavoidable;  for  while  many  of  the  remaining  cribs  are  at  the  top 
slightly  tilted  toward  the  harbor,  their  side  walls  at  the  bottom  are  on  perfect  lino, 
except  Crib  62  (end  crib  of  northern  part  of  outer  arm),  the  south  end  of  which  has 
moved  as  near  as  can  be  judged  about  15  iuches  to  the  westward. 

The  only  remaining  hypothesis  is  that  the  cribs  simply  turned  about  tho  lower 
inner  edge.  Muj.  Davis  (Report  of  1891,  p.  2557)  states  it  is  probable  that  this  (the 
overthrow  of  the  crib)  was  done  gradually  by  rockiug  tho  crib  and  letting  some  of 
the  stone  out  through  the  bottom  grillage,  and  not  by  some  one  wave  of  very 
unusual  intensity.  It  does  not  follow  from  this,  however,  that  the  loss  of  these  cribs 
was  entirely  due  to  iusufficient  width.  It  should  he  remembered  that  two  of  the 
cribs  overturned  were  6^  feet  high  above  water,  while  one  was  2A  feet  high.  Now, 
it  is  plain  that  the  low  crib  escapes  a  great  part  of  the  blow  which  is  dealt  to  the 
/high  one.  With  each  wave  that  reaches  the  work  a  great  mass  of  water  can  bo 
seen  pouring  across  the  low  crib,  while  at  the  high  one  this  mass  is  thrown  into  the 
air.  Even  supposing  that  the  wave  does  not  strike  the  superstructure  a  blow,  it  is 
plain  that  tho  deflection  upward  of  this  mass  of  water  is  not  accomplished  without 
a  great  pressure  against  the  work,  and  this  pressure  is  what  the  low  crib  escapes. 

Indeed,  when  the  blow  which  the  waves  strike  against  the  lake  face  of  the  high 
crib  is  compared  with  that  which  they  strike  against  the  lake  face  of  tho  low  one,  it 
is  difficult  to  account  for  any  of  the  high  ones  enduring  a  storm  sufficiently  severe  to 
overthrow  alow  one.  The  explanation  is,  I  think,  that  the  cribs  which  have  been  over- 
turned were  decked  with  thin  planks ;  that  these  planks,  as  in  numerous  other  instan- 
ces, were  broken  and  washed  away ;  that  stone  was  washed  out,  and  the  harbor  wall 
and  inner  longitudinal  wall  were  thus  left  exposed  to  the  blow  of  tho  mass  of  water 
which  is  thrown  across  the  work  (see  fig.  7).  As  long  as  the  decking  remains  intact 
the  overturning  effect  of  a  mass  of  water  rushing  across  the  work  or  striking  the 
top  obliquely  is  inconsiderable;  but  when  the  harbor  and  middle  walls  are  exposed 
fo  normal  impact,  the  overturning  efiect  must  be  immensely  increased.  And  this 
result  is  duo  not  only  to  the  fact  that  additional  points  of  attack  are  afforded  to  the 
wavcs^  but  also  and  especially  to  the  fact  that  the  blow  inflicted  against  these  inner 
walls  IS  much  more  severe  than  that  against  the  lake  wall. 

This  was  exemplified  iu  the  storm  of  April,  1893,  when  the  lake  wall  of  the  outer 
arm,  although  almost  unsupported,  escaped  with  but  little  damage,  while  the  harbor 
and  interior  longitudinal  walls  (1,500  feet  in  length)  were  demolished.  And  again, 
during  the  work  of  repairs  conducted  last  fall,  tho  lake  and  harbor  walls  along  criba 
Nos.  60,  61,  and  62  haa  been  carried  up  4  or  5  courses  above  water,  when  a  storm 
occurred  (September  30)  in  which  tho  entire  harbor  wall — 200  feet  in  length — was 
carried  away,  while  the  seas  passed  over  the  lake  wall,  just  opposite,  without  injur- 
ing it. 

This  deducti(m  is  also  confirmed  by  the  striking  results  obtained  with  tho  dyna- 
mometers on  tho  breakwater  last  winter.  In  the  storm  of  February  12,  1894,  the 
dynamometers  were  on  top  of  Crib  No.  68  (a  crib  with  superstructure),  one  on  the 
harbor  side  and  the  other  with  its  disc  flush  with  the  lake  face.  They  were,  there- 
fore, about  6i  feet  above  water.  The  pressure  registered  by  tho  first  was  more  than 
1,430  pounds  per  square  foot  (how  much  greater  the  pressure  actually  was  it  is 
impossible  to  say ;  1,4;W  pounds  was  all  the  instrument  could  record),  and  by  the 
second  less  than  200  pounds.  Tho  wind  was  from  the  northeast,  velocity  about  36 
miles.  In  the  storms  of  April  8-9, 1894,  and  May  18, 1894,  both  dynamometers  were  on 
top  of  Crib  No.  70  (a  crib  without  superstructure),  about  2^  feet  above  water,  there- 
fore. In  the  first  the  dynamometer  on  the  harbor  side  read  3,460  pounds  per  square- 
foot  (all  it  could  read)  and  the  other  read  less  than  300  pounds;  wind  northeast  to 
southeast,  velocity  about  39  miles.  In  the  second  storm  the  dynamometers  read 
respectively  1,970  and  316  pounds:  wind  north  to  northeast,  velocity  about  40 
miles. 

Tho  diflerence  in  the  character  and  intensity  of  the  blow  inflicted  against  tho  inner 
and  outer  walls  appears  from  the  direction  and  velocity  of  the  striking  mass. 
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lh&  ftkliawhkg  sketch  (fig.  6)  takea  firom  Vemoni-Harcoart's  Harbors  and  Docks, 
Mid  representing  the  action  of  the  waves  at  AJdemey,  also  represents,  though  in  an 
ezaggraated  manner,  the  action  of  the  waves  at  Milwatikee : 


Fio.  6.— Warentriking  Alderney  Breakwater.    [From  Venioit  Hart^«uri's  "  Harbors  ami  Dockn '' 
The  following  (fig.  7)  is  a  more  exact  representation: 


Fio.  7.— Wave  striking  Milwaukee  Breakwater. 

If  SO,  it  is  at  once  apparent  that  the  inner  walls,  when  exposed,  are  struck  nor- 
mally by  a  rapidly  moving  mass  of  water,  while  the  outer  wall,  if  struck  at  all,  is 
strnck  an  upward  glancing  blow. 

The  conclasion  can  not  be  escaped  that  the  exposure  of  the  inner  walls  adds  pjrcatly 
to  the  force  acting  to  overturn  the  crib. 

Jntenaity  and  diairibution  of  the  forces  acting  to  overturn  the  crib, — Technically  the 
outer  arm  at  the  time  Cribs  47,  48,  and  66  (figs.  3, 4,  and  5)  were  overturned  was  not 
au  *' upright  wall"  but  a  **  mound  with  superstructure;"  however,  on  account  of  the 
depth  at  which  these  cribs  were  founded  and  of  the  comparatively  small  size  of  the 
storm  waves,  it  is  probable  that  the  shelving  stone  substructure  had  little  or  no  elfect 
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on  the  force  of  the  wave,  and  that  the  oircarastances  were  such  as  wonld  obtain  were 
the  cribs  founded  on  the  bottom  of  the  lake.  This  probably  is  not  true  of  the  pres- 
ent section  of  the  outer  arm  ^fig.  5),  for  the  bank  of  stone  piled  against  the  outer 
face  and  rising  to  within  12  feet  of  the  water  surface  may  act  to  trip  the  wave  and 
to  cause  it  to  strike  a  severer  blow.  As  Vernon-HarcQurt  says :  **  A  shelving  rubble 
base  (as  in  the  mixed  system)  tends  to  break  the  wave  as  it  approaches  the  super- 
structure, which,  when  situated  in  a  certain  depth  of  water,  is  liable  to  receive  the 
more  concentrated  shock  of  the  breaking  wave." 

It  was  Mr.  Scott  Russell's  opinion  that "  the  reflection  [of  a  roller  by  an  upright  wall] 
really  converts  the  whole  otfect  of  the  roller  on  itself  into  a  simple  pressure  of  water 
When  such  a  wave  is  reflected  on  a  perpendicular  wall,  it  merely  produces  a  hydro- 
static pressure  equal  to  that  due  to  a  little  more  than  double  its  own  height.  A  roller 
20  feet  in  height  would  produce  a  pressure  of  about  1  ton  per  foot  and  would  be 
reflected  by  a  wall  of  moderate  dimensions."  This,  however,  is  not  the  present  view. 
Mr.  Thomas  Stevenson  says : 

**  The  principle  asserted  in  favor  of  the  vertical  wall  is  that  oceanic  waves  in  deep 
water  are  purely  oscillatory  and  exert  no  impact  against  vertical  barriers,  which 
therefore  have  only  to  encounter  the  hydrostatic  pressure  due  to  the  height  of  the 
reflected  billows,  which  are  reflected  without  breaking.  But  we  have  very  good 
reason  for  believing  that  any  form  of  barric-r,  in  whatever  depth  of  water  it  may 
be  placed,  must  occaeionally  he  subject  to  heavy  impact.** 

And  Mr.  Vemon-Harcourt  says : 

''It  can  not  be  admitted  that  wavea  coming  against  an  upright  wall  are  merely 
oscillatory  waves  and  inflict  no  blow  upon  the  structure." 

Probably  the  forces  acting  are,  first,  the  hydrostatic  pressure  due  to  the  mere 
excess  of  head  against  the  sea  face  of  the  work,  and,  second,  the  pressure  exerted 
against  the  upper  part  of  the  face  of  the  work  by  the  breaking  or  partially  broken 
wave.  In  the  case  of  the  Milwaukee  breakwater  observation  siiows  that  Sometimes 
into  the  hollow  caused  by  a  falling  wave  the  succeeding  wave  rushes  with  ^reat 
velocity,  striking  a  sudden  blow  or  slap,  from  about  the  level  of  the  trough  ot  the 
waves  to  the  top  of  the  superstructure,  with  the  result  that  a  mass  of  water  is  thrown 
straight  up  into  the  air  and  falls  or  is  blown  by  the  wind  across  the  work,  chiefly  a 
spray;  while  at  other  times  this  hollow  is  quickly  filled  just  before  the  blow  is  deliv- 
ered, with  the  result  that  the  wave  is  deflected  upward  and  falls  in  a  mass  obliquely 
on  the  decking  (fig.  7).  How  the  pressures  acting  against  the  upper  part  of  the  face 
of  the  work  in  these  two  cases  compare  with  each  other,  or  with  the  mere  hydro- 
static pressure  due  to  the  excess  of  head  on  the  lake  side,  it  is  impossible  to  say. 
The  dynamometer  observations,  however,  enable  us  to  set  approximate  values.  It  is 
not  pretended  that  the  overturning  impulses  exerted  at  different  parts  of  the  work 
are  proportional  to  the  dynamometer  indications.  The  dynamometers  nre  rated  by 
dead  weights,  and  Stevenson  held  that  a  wave  acting  against  the  instrument  and 
registering,  say  1,000  pounds  per  square  foot,  was  in  every  way  represented  by  a  dead 
weight  or  pressure  of  1,0J0  pounds  per  square  foot.  Hagen,  on  the  contrary,  was  of 
the  opinion  that  a  breaking  wave  struck  a  blow  like  a  solid  body,  and,  furthermore, 
that  the  inertia  of  the  moving  parts  of  the  dynamometer  might  carry  the  plate 
beyond  the  proper  point.  Granting,  however,  that  the  true  law  of  intensity  and 
distribution  of  forces  is  unkno^wn,  it  is  thought  that  by  means  of  the  dynamomet-er 
observations  an  idea  sufllcieutlv  near  the  trutu  can  be  obtained  to  enable  the  stability 
of  cribs  of  various  forms  and  dimensions  to  be  tested. 

Now,  the  greatest  pressure  which  has  been  recorded  as  acting  against  the  lake  face 
is  450  pounds  per  square  foot  (about  1  foot  above  normal  water  surface,  storm  of 
April  19,  1893).  In  the  storms  of  last  winter  the  greatest  pressure  on  the  lake  face 
was  316  pounds.  The  maximum  height  of  wave  being  about  13  **  feet,  let  us  assume 
that  the  pressure  due  to  the  breaking  wave — 540  pounds  per  square  foot — is  distributed 
over  the  face  of  the  work  from  6i  feet  below  normal  water  surface  to  the  top  of  the 
superstructure,  6^  feet  above  water  surface.  The  ordinates  of  the  line  d  e,  fig.  8,  rep- 
resent this  pressure.  (As  a  matter  of  fact  the  pressure  due  to  the  breaking  wave  is 
probably  greatest  at  or  just  above  water  surface,  and  diminishes  rapidly  above  and 
below.)  The  excess  of  head  against  the  lake  face  causes  a  pressure  which  is  repre- 
sented by  the  broken  line  a  be.  The  total  pressure  exerted  by  the  wave  is  then  rep- 
resented by  the  ordinates  of  tde  line  d  g  h  k  c,  obtained  by  combining  a  b  o  and  d  e. 
This  line  should,  of  course,  be  a  curve,  say  like  the  dotted  line;  but  the  resultant  of 
the  pressures  represented  by  d  ghk  c,  16,459  pounds,  acting  4.77  feet  below  water  sur- 
face, is  thought  to  be  a  fairly  accurate  estimate  of  the  force  acting  to  overturn  the 
crib.  Now  the  pressure  which  acting  4.77  feet  below  water  surface  will  just  overturn 
the  crib  is  21,790,  or  the  factor  of  safety  of  the  crib  against  overturning  is  about  1.3. 
But  considering  the  decking  to  have  been  washed  away  and  the  inner  walls  to  be 

*M£^.  Davis  assumed  12  feet  as  the  maximum  wave  height  (Keport  of  1891,  p. 
2557). 
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exposed,  and  aUowing  a  presfliire  of  1,200  pounds  per  square  foot  (a  low  estimate — see 
dynamometer  observations  above)  to  act  against  6i  feet  in  height  of  harbor  wall  and 
3i  feet  of  middle  wall,  the  total  pressure  acting  becomes  28, 151)  pounds,  with  its  point 
uf  application  1.21  feet  below  water  surface,  while  th^  pressure  which  acting  at  this 
point  will  just  overturn  the  crib  is  17,662  pounds,  or  the  overthrow  of  the  crib  is 
inevitable,  unlesn  the  inner  walh  are  beaten  doirn.  In  the  storm  of  April,  1893,  tlien, 
in  which  be8ides2  cribs  being  overturned,  1,500  linear  feet  of  supei-structurc,  especially 
inner  walls,  were  demolished,  it  was  probably  only  the  destruction  of  these  inner 
walls  of  the  superstructure  that  prevented  other  cribs  from  being  overturned.  Itii 
c  urions  to  note  that  the  est'mated  pressure  acting  against  the  inner  walls  alone  is  81 
per  cent  of  that  required  to  overturn  the  crib ;  in  otherwords,  if  the  estimated  pres- 
sure per  square  foot  (1,200  pounds)  or  the  estimated  area  over  which  it  acts  has 
been  taken  too  small,  the  overthrow  of  the  crib  can  be  explained  by  the  pressure 
against  the  inner  walls  alone.  It  must  be  said  that  there  is  some  doubt  whether  the 
wave  acts  aj^ainst  the  inner  and  outer  walls  simultaneously. 
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Fig.  8. 

Applying  figures  to  the  case  of  the  crib  without  superstructure  (fig.  4)  we  have 
14,0J7  pounds  as  the  pressure  acting  against  one  linear  foot  of  the  outer  face,  the 
point  of  application  being  6.52  ieet  below  water  surface.  The  pressure  which  acting 
at  this  point  will  averturu  the  crib  is  20,903  pounds.  But  considering  the  inner  walls 
to  be  exposed  and  a  pressure  of  1,()(K)  pounds  jier  square  foot  (a  very  low  estimate, 
considering  tbat  the  dynamometer  had  registered  more  than  3,0(K)  pounds)  to  act 
against  5*  feet  in  height  of  harbor  wall  and  2A  feet  in  height  of  mitldle  wall,  the  total 
pressure  becomes  26,027  pounds,  with  its  point  of  application  3.32  feet  below  water. 
The  pressure  which  acting  at  this  point  will  just  overturn  the  crib  is  16,893  pounds. 
The  pressure  acting  against  the  inner  walls  alone  is  here  87  per  cent  of  the  pressure 
required  to  overturn  the  crib. 

It  appears  therefore  from  these  figures  that  both  in  the  case  of  the  crib  with  super- 
structure and  of  the  crib  without  superstructure,  the  crib  will  be  overthrown  if  the 
inner  walls  are  exposed;  while  if  the  decking  remains  intact  the  maximum  safe 
pressure  which  the  high  crib  will  support  without  overturning  exceeds  the  probable 

•The  pressure  against  harbor  wall  is  taken  to  act  to  the  depth  of  2^^  feet  below 
water  surface. 
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actual  pressare  by  abont  30  per  cent,  the  excess  in  the  case  of  the  low  crib  being 
aboat  50  per  cent.  Moreover  when  the  inner  walls  are  exposed,  the  pressure  acting 
against  these  walls  alone  is  probably  safficient  to  overturn  cither  the  high  or  the  low 
crib.  • 

Probable  stabUiii/  of  present  reenforced  aeeiian. — These  conclusions  Jo  not,  however, 
apply  to  the  present  reenforced  section  of  the  outer  arm  (fig.  5).  It  U  plain  that  the 
factor  of  safety  of  t  e  cribs  hns  been  greatly  increased  over  1.3  by  the  stone  piled 
up  against  both  lake  and  harbor  faces.  And  the  fact  that  the  G  by  Sli^ch  decking  with 
wlitch  the  outer  arm  was  covered  last  fall  has  already  passed  through  three  severe 
stomis  without  the  slightest  injur}'  is  sufficient  proof  that  it  is  now  strongenough. 
It  is  probable,  therefore,  that  no  more  of  the  cribs  of  the  outer  arm  will  be  over- 
thrown. 

Stability  of  cHb  30  feet  wide.— -Tlufi  reenforced  section  is,  however,  not  well  suited 
for  continuing  the  work,  and  in  the  greater  depth  of  water  in  which  the  remainder 
of  the  breakwater  is  to  bo  built  the  strength  represented  by  the  old  section  plus 
the  reenforcement  can  bo  secured  at  less  cost. 

The  figures  above  used  mi^ht  be  applied  in  succession  to  cribs  26,  28,  and  30  feet 
wide  until  one  whh  found  of  the  desired  stability.  It  suffices  perhaps  to  apply  them 
at  ouco  to  the  30-foot  crib. 

Fig.  9  shows  the  section  that  could  be  used  in  35  feet  of  water. 


iSteeper  slopes  for  the  stone  substructure  are  admissible  than  in  the  case  of  the 
24- foot  crib  founded  20  feet  below  water,  since  the  foundation  does  not  rise  to  the 
limit  of  wave  disturbance.  * 

As  before,  the  total  pressure  acting  against  the  lake  face  is  16,459  pounds,  with  its 
point  of  application  4.77  feet  below  water.  The  pressure  which  acting  at  this  point 
will  just  overturn  the  crib  is  33,075  pounds,  or  the  factor  of  safety  of  the  crib  ia 
more  than  2.0.  But  even  the  30-foot  crib  is  not  safe  if  the  inner  walls  are  exposed, 
for  the  estimated  pressure  acting  is  28,159  pounds,  while  the  pressuro  which  acting 
at  the  same  point  (viz,  1.21  feet  below  water')  will  just  overturn  the  crib  is  27,159 
pounds. 

The  30- foot  crib  tcithout  superstructure  would  be  safe  in  any  case. 

Cost  of  proposed  section  compared  with  present  reenforced  section . — It  was  stated  al>ove 
that  strcngtli  equal  to  that  of  the  present  section  could  bo  obtained  at  less  cost. 
The  cost  of  the  present  section  is  as  follows: 

Superstructure  per  linear  foot  (actual  cost  last  year) $26. 51 

Cnb  (actual) 61.25 

Stone  substructure  and  reenforcement  (estimated) 68. 39 

Total 156.15 

The  estimated  cost  of  the  proposed  section,  considering  all  the  timber  to  be  pine, 
is  as  follows: 

*Tlie  *' limit  of  wave  disturbance"  for  half- ton  stones,  if  one  winter's  experience 
is  sufficient  test,  is  here  about  13  feet  below  water  surface.  For  stoues  of  the  size 
ordinarily  used  for  the  substructure,  weighing,  say  250  pounds,  it  is  more  than  20 
feet  below  water  surface.  At  23  feet  below,  stones  of  this  size  could  probably  be 
used  with  perfect  safety. 
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Snperstnictare  (5  courses) $33.14 

Crib  C24i  courses) 86.77 

Stone  foundation 38. 01 

Total 157.92 

But  hemlock  has  been  used  with  perfect  success  below  water  at  Chicago  and  else- 
where; and  the  saving  effected  by  using  it  in  eighteen  intermediate  courses  of  th^e 
proposed  crib  (the  ties,  however,  to  be  of  pine^  would  amount  to  at  least  $5  per  linear 
footy  or  the  estimated  cost  of  the  proposed  section,  using  hemlock  as  described,  would 
be  $152,92. 

An  application  of  Mnj.  M.  B.  Adams'  formula  for  determining  the  most  economical 
height  of  stone  foundation  (Report  of  1893,  p.  3202;  also  1887,  p.  2407)  indicates  that 
with  the  prices  obtaining  hero  the  stone  foundation  in  35  feet  of  water  ought  not  to 
rise  more  than  7  feet  above  the  bottom;  or  that  the  crib,  including  superstructure, 
ought  to  be  35^  feet  high.  The  decrease  in  the  cost  would  result  from  thus  reduciog 
the  height  of  foundation  12  feet  to  7  feet,  and  increasing  the  crib  froui  29^  .to  35^ 
courses  higb^  would  be  very  little,  while  the  loss  of  stability  in  the  crib  would  be 
considerable,  for  the  factor  of  safety  would  bo  reduced  from  2.0  to  1.5. 

It  would  seem  that  the  crib  30  icet  wide  and  about  29.5  feet  high  (that  is  founded 
about  23  feet  below  water  surface)  is  the  most  suitable. 

But  as  between  this  section,  costing  $152  per  foot,  and  the  Point  Judith  section, 
costing  at  this  place  $178  per  foot,  the  choice  is  not  so  easily  made.  The  difference, 
$26  per  foot,  would  probably  pay  for  rebuilding  the  timber  superstructure  once,  or 
would  insure  the  work  for  from  twenty-four  to  twenty-six  years.  It  would  also  go  a 
long  way  toward  constructing  a  permanent  superstructure  on  the  crib  substructure. 
Indeed,  the  permanent  superstructure  could  probably  be  constructed  at  once  with  $26 
plus  the  cost  of  a  timber  superstructure.  The  cost  of  maintaining  the  rubble  mound 
is  something  that  can  not  be  calculated  in  advance. 
Very  respectfully,  your  obedient  servant, 

C.   H.   McKlNSTRY, 

First  Lieut,  of  Engineers. 
Maj.  James  F.  Gbegory, 

Carps  of  Engineers, 


COMMERCIAL  STATISTICS  FOR  THE   CALENDAR   YEAR  ENDING  DECEMBER  31,    1983. 

Name  of  harbor,  Harbor  of  Refuge,  Milwaukee  Bay,  Wisconsin ;  collection  district, 
Milwaukee,  Wis. ;  amount  of  revenue  collected  at  nearest  port  of  entry,  $475,749.67. 


J  J  i8. 

IMPROVEMENT  OF  MILWAUKEE  HARBOR,  WISCONSIN. 

Object, — To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
Milwaukee  Eiver,  which  is  the  interior  harbor  of  Milwaukee. 

Project — The  original  project  adopted  in  1852  provided  for  the  forma- 
tion of  a  channel  200  feet  wide  and  12  feet  deep  by  dredging  across  the 
point  which  overlapped  the  mouth  of  the  Milwaukee  Eiver,  at  the  dis- 
tance of  3,000  feet  to  the  northward  of  its  original  outlet,  and  by  the 
construction  of  parallel  piers  of  crib  work  each  1,120  feet  in  length,  for 
tl>e  protection  of  the  sides  of  the  channel  thus  formed.  In  1868,  an 
extension  of  the  piers  became  necessary  for  the  requirements  of  com- 
merce, and  under  a  continuation  of  the  original  project  both  the  north 
and  south  piers  were  extended  600  feet  into  the  lake  to  18  feet  depth  of 
water. 

Present  worJcs, — The  entire  length  of  the  cliannel'  between  the  piers 
is  1,740  feet;  its  width  at  the  outer  end  has  been  increased  through  the 
outward  settling  of  cribs  to  284  feet. 

The  width  of  each  of  the  1,120- foot  sections  of  piers  first  built  is  20 
feet.    The  pier  extensions  of  600  feet  in  length  are  26  feet  wide,  except- 
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ing  the  pier  heads,  which  are  each  30  feet  wide  and  50  feet  long,  pro- 
tected by  a  bulkhead  of  piles  and  oak  timbers. 

The  superstructure  of  the  inner  section  of  the  north  pier  for  1,052.6 
feet  of  its  length  by  20  feet  in  width  is  of  quarry-faced  dry  stone 
masonry,  the  side  walls  being  4  feet  thick.  Between  these  walls  for  a 
length  of  663  feet  the  filling  is  of  stone,  packed  with  gravel  and  covered 
with  large  paving  sUjnes  of  9  inches  in  thickness.  The  filling  between 
walls  for  the  remaining  389.6  feet  is  of  packed  stone,  with  a  top  layer 
of  concrete  pavement  of  9  inches  in  thickness.  Piles  for  the  protection 
of  the  piers  have  been  driven  along  the  channel  faces.  The  superstruc- 
ture over  the  pier  extensions  of  the  600  feet  was  built  in  1871  and  1872. 
In  1887  the  superstructure  of  the  600-foot  extension  of  the  north  pier 
was  cut  down  and  rebuilt.  In  1889  the  superstructure  of  400  feet  of 
the  outer  section  of  the  south  i)ier  was  cut  down  and  rebuilt.  In  18  »3 
200  linear  feet  of  the  superstructure  of  the  outer  portion  of  the  south 
pier — width,  26  feet — were  cut  down  and  rebuilt;  repairs  were  made  to 
150  feet  of  superstructure  at  the  west  end  of  the  north  pier  and  to  100 
feet  at  the  west  end  of  the  south  pier;  and  the  pile  protection  (1,053 
linear  feet)  of  the  stone  superstructure  was  renewed. 

Depth  of  tcater. — A  plat  of  soundings  taken  on  March  16, 1894,  shows 
that  between  the  piers  there  is  a  channel  100  feet  wide  and  slightly 
more  than  16  feet  deep. 

Operations  during  the  fiscal  year. — None. 

BemarJcs  and  recommendations. — In  the  report  of  June  30, 1889,  the 
needs  of  this  harbor  were  stated  in  detail.  The  deterioration  of  the 
piers  from  wear  and  climate  has  been  steadily  progressing  since  that 
time.  In  1879  it  was  estimated  that  an  average  yearly  expenditure  of 
$10,000  would  be  required  for  the  maintenance  of  this  harbor.  Since 
that  time  the  average  yearly  expenditure  has  been  but  $4,218.30,  or  a 
total  of  the  sums  appropriated  in  thirteen  years  of  $54,837.91. 

The  superstructure  of  the  south  pier  for  a  length  of  1,000  feet  is  in  a 
very  dilapidated  condition,  and  should  be  renewed  as  soon  as  practi- 
cable. An  estimate  of  the  cost  of  doing  this  work,  which  is  20  feet 
wide,  is  $11  per  running  foot,  or  $11,000  for  cutting  down  and  rebuild- 
ing this  section  of  the  pier.  The  channel  is  maintained  with  less  dredg- 
ing than  is  done  at  many  harbors  on  Lake  Michigan,  but  in  order  to  pro- 
vide a  sufficient  depth  for  many  deep-draft  vessels  which  enter  this 
harbor,  or  a  full  depth  of  19  feet,  it  will  be  necessary  to  excavate  about 
40,000  cubic  yards  of  mat-erial.  For  repairs  of  piers  and  dredging  an 
appropriation  of  $20,000  is  recommended. 

APPROPRIATIONS. 

Expended  on  former  mouth  of  Milwaukee  River, 
Act  of— 

July  4,  1836 $400.00 

March  3,  1843 30,000.00 

.June  11,  1844 20,000.00 

Straight  cut. 
Act  of — 

August  30,  1852 $1.5,000.00 

March  3,  1853 163.94 

June  23,  1866 -• 48,283.51 

April  10,  1869  (allotted) 35,640.00 

July  11,  1870 40,000.00 

March  3,  1871 38,000.00 

March  3,  1873 10,000.00 

June  23,  1874 • 10,000.00 
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Act  of — 

March  3,  1875 $25,000.00 

August  14, 1876 26,000.00 

June  18, 1878 15,000.00 

March  3,  1879 7,500.00 

Jniiell,  1880 10,000.00 

March  3,  1881 8,000.00 

August  2,  1882 10,000  00 

August  5,  1886  (from  appropriation  for  harbor  of  refuge) 4,  737. 91 

Augu.stll,  1888 10.000.00 

March  17,  1890  (special  act) 6,100.00 

September  19,  1890 6,000.00 

July  13,  1892 14,000.00 

Totiil  expendeil  at  old  river  mouth  and  straight  cut 389, 825. 36 

Expended  at  former  mouth  of  Milwaukee  River : 50, 400. 00 

Total  expended  at  straijjjht  cut  (present  harbor) 339, 425. 86 

Money  statement 

July  1,  1893,  balance  unexpended $7,529.27 

J nne  30,  1894,  amount  expended  during  fiscal  year 6, 870. 55 

July  1, 1894,  balance  unexpended 658. 72 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  beprofitably  expended  in  fiscal  year  en  ding  June  30, 1896  20,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS  FOR  THE   CALENDAR   YEAR  ENDING  DECEMBER  31,  1893. 

Name  of  harbor,  Milwaukee,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  amount 
of  revenue  collected  during  the  year,  $475,749.67. 

AtTtraU  and  departures  of  veaaels. 


Dodcriptioii . 

Anrivnls. 

Bopartures. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Steam 

a.  696 
1,411 

3, 283, 561 
280,310 

3,765 
1,453 

3, 310. 767 

Sail -- ---- -•- 

265,644 

Total 

5. 107       a.  563.  871 

5.218 

3,  570,  411 

' 

' 

The  following  receipts  and  shipments  are  taken  from  the  annual  report  of  the  sec- 
retary of  the  (Chamber  of  Commerce,  and  are  the  receipts  and  shipments  by  all  means 
of  transportation: 

lieceipts  and  Hh\pment8. 


Articles. 


RECBIPTS . 

Barrel  stock 

I^ans 

Brick 

Butter 

Ci-ment  

Cheese 

Coal 

Cranberries  

Kseed 

Plour 


I 
Quantity.  | 


Articles. 


Tom. 

13.185 

187 

1,  516 

1,7»9 

59. 621 

4,828 

1.  249.  732 

110 

2,503 

13,839 

201.  365 


j  Quantity. 


I  KECEIPTS— continued. 

Grain: 

Wheat  

Corn , 

Oats 

Barl  e  y , 

Rve 

Hav 

Hides 

Hops , 

Iron  ore 

Iron,  pig 


Ton  9. 

384. 189 
40.767 

129, 560 

282, 000 
34, 288 
14,044 
10, 419 
1,399 
54.900 
22,455 
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lieceipla  and  skipmenta — Continued. 


Articles. 


HECEiPTS-^  continued 

Lire  stock : 

lioilH 

CJitllo 

Slwep - 

Calvei 

Limn .' 

Lumber 

Lath 

Malt 

Paper 

Pt*n« - . . 

Polfltoei   

Poar8 

Seofi» 

Sliinglen - 

Salt 

Stone 

Woollen  ware  

Wood 

Wool 

Total 

SHII'MENTB, 

Butler 

Coal 


Quant  it}'. 


Toni. 

43.446 

20,348 

2,173 

1,142 

20.524 

458.004 

1.123 

19,934 

26,106 

6,587 

10, 240 

7,554 

2,302 

3,103 

89.653 

61,543 

8,985 

0,377 

1,123 


Articles. 


SHIPMENTS— cont  in  ueU . 


3. 321, 971 


213 
532,903 


Cranbcrrle.*!. 
Flaxseed  ... 

Flour 

Grain : 

Wheat  . 

Com  ... 

Oats.... 

liarley . . 

Rye 

Hides 

Iron,  pig 

Livestock: 

Ho^s  ... 

Cattle  .. 

Sheep.. 

Calves  . 

Lumber 

Lath  

Malt 

Peas 

Potatoes 

Shinj^les 

Salt 

Wool 


Quantity. 


Totjil 


Tont. 
1 
3.956 
329,087 

104.731 
12.  542 
01. 921 

146,  138 

25,  310 

674 

63,548 

4,035 
6.042 


79,128 
2,744 
57,158 

i,ooe 

1.808 

1,213 

8,050 

958 


1, 485, 089 


J  J  19. 

IMPROVEMENT  OF  RACINE  HARBOR,  WISCONSIN. 

Object, — To  secure  a  navig^able  channel  from  Lake  Michigan  into  Root 
River,  at  the  mouth  of  which  the  city  and  harbor  of  Racine  are  situ- 
ated. 

Project. — The  orip^inal  project  for  the  improvement  of  this  harbor 
was  made  and  adopted  in  1842-^43.  Its  intention  was  to  provide  and 
maintain  a  cliannel  12  feet  deep  by  dredging  between  protection  piers 
constructed  of  crib  work  placed  parallel  to  each  other  and  160  feet 
apart,  the  distance  from  the  shore  line  to  12  feet  of  water  in  Lake  Michi- 
gan being  about  800  feet. 

Inl8G(>  the  project  was  modified  with  a  view  of  providing  a  channel 
of  15  feet  in  depth. 

lender  this  modification  the  north  pier  was  extended  630  feet  and  the 
soutli  pier  about  500  feet.  A  further  modification  was  made  in  1889, 
which  called  for  an  extension  of  the  north  pier  300  feet  and  of  the  south 
pier  500  feet,  and  an  'increase  in  the  depth  of  water  in  the  channel  to 
1(5  i'cvt^  at  which  time  the  north  pier  extended  380  feet  farther  into  the 
lake  than  the  south  pier. 

PrfHent  works, — The  north  pier  is  about  1,610  feet  long.  Its  western 
section  of  200  feet  iu  length  is  12  feet  wide;  its  middle  section,  960 
feet  ill  length,  is  20  feet  wide;  300  linear  feet  of  its  outer  or  eastern 
section  is  30  feet  wide,  and  the  remainder  (150  linear  feet)  is  24  feet 
wide.  The  south  i)ier  is  1,370  feet  long;  its  inner  or  western  section 
of  rhli)  feet  ill  length  is  16  feet  wide,  and  its  outer  or  eastern  section  is 
840  feet  long  and  20  feet  wide.  The  north  or  weather  pier  now  extends 
230  feet  farther  into  the  lake  than  the  south  pier.  To  complete  the 
pier  extension  contemplated  by  the  modified  project  of  1889  there 
remain  to  be  constructed  150  feet  of  north  j}\er  and  200  feet  of  soutli 
pier. 
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Depth  of  tcater. — The  natural  depth  of  irater  on  the  bar  in  front  of 
the  mouth  of  the  river  before  artificial  improvement  was  made  was 
variable.  The  effect  of  a  northeast  storm  would  be  to  dejiosit  sand  to 
such  an  extent  as  to  completely  obstruct  the  entrance  until  an  accumu- 
lated head  of  water  in  the  river  became  sufficient  to  remove  the  barrier, 
and  upon  a  change  of  wind  sometimes  a  narrow  channel  of  5  or  6  feet 
in  depth  would  be  scoured  out. 

The  work  done  under  the  project  previous  to  1860  provided  a  chan- 
nel of  from  9  to  10  feet  in  depth.  The  extension  of  the  piers,  with  tlie 
periodical  dredging  which  has  been  done  since  1866,  has  generally 
maintained  a  channel  of  from  13  to  15  feet  in  depth,  but  the  mainte- 
nance of  a  15-foot  channel  is  dex>endent  upon  a  frequent  use  of  the 
dredge. 

A  plot  of  soundings  taken  in  April,  1894,  showed  a  narrow  channel 
13  fleet  deep.  Eight  thousand  nine  hundred  and  sixty-four  cubic  yards 
of  material  were  dredged  in  May,  1894,  and  resulted  in  the  formation 
of  a  channel  60  feet  wide  ^nd  14|  feet  deep. 

(derations  during  the  fiscal  year. — Under  contract  dated  September 
29,  1892,  with  D.  A.  McLeod,  of  Manistee,  Mich.,  the  north  pier  was 
extended  150  feet  and  the  south  pier  100  feet,  and  the  old  outer  end  of 
the  north  pier  was  repaired.  Also,  as  above  stated,  8,964  cubic  yards 
of  material  were  dredged  f^m  the  chajinel  between  the  piers. 

The  north  pier  extension  consists  of  3  cribs,  each  50  feet  long  and 
24  feet  wide,  founded  on  riprap  and  on  piles.  The  piles  aie  cut  off 
16J  feet  below  datum,  and  the  cribs  are  protected  on  both  sides  by  rip- 
rap carried  up  to  12  feet  below  datum.  Average  depth  of  water  about 
17  feet.  These  cribs  were  covered  with  superstructure  carried  up  to 
the  height  of  5  feet  above  datum.    Cost  of  extension  per  linear  foot. 

The  south  pier  extension  consists  of  2  cribs,  each  50  feet  long  and  20 
feet  wide.  The  foundation  piles  are  cut  oft*  12J  feet  below  datum,  and 
the  cribs  are  protected  by  riprap  carried  up  on  the  channel  side  to  lOJ 
feet  below  datum  and  on  the  lake  side  to  8^  feet  below  datum.  Average 
depth  of  water  about  14  feet.  Cost  of  this  extension,  including  super- 
structure, per  linear  foot,  $52.80. 

Beniaris  and  recommendations. — The  superstructure  of  tlie  western 
section  of  the  north  pier,  200  feet  in  length  by  12  feet  in  width,  and  635 
feet  of  its  middle  section  of  20  feet  in  width,  is  in  a  dilapidated  condi- 
tion, as  is  also  310  feet  in  length  of  the  superstructure  of  the  west  end 
of  the  south  pier.  Twenty-three  thousand  dollars,  it  is  estimated,  will 
be  required  for  this  work  of  reconstruction. 

South  of  the  axis  of  the  channel,  to  the  east  of  the  end  of  the  south 
pier  and  extending  lakewards  300  feet  beyond  the  end  of  the  north 
pier,  an  extensive  bar  has  formed  and  is  constantly  increasing  in  size. 
There  is  urgent  need,  therefore,  of  prolonging  the  piers,  at  least  to  the 
extent  contemplated  by  the  modified  project  of  1889.  These  extensions 
(north  pier  150  feet,  south  pier  200  feet)  are  estimated  to  cost  S30,000. 
To  dredge  the  channel  to  the  depth  contemplated  by  the  project  and  to 
remove  the  bar  between  the  pier  heads  will  require  the  removal  of 
about  15,000  cubic  yards  of  material  at  an  estimated  cost  of  $3,500. 
The  aggregate  amount  needed  for  this  work  at  this  harbor  is,  then, 
$56,500. 

Besides  the  amount  (estimated)  required  for  completion  of  existing 
project — $39,500 — the  appropriation  of  an  additional  $17,000  for  repairs 
of  piers  and  maintenance  of  channel  is  recommended  for  the  fiscal  year 
eoding  June  30, 1896. 
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APPROPBIATIONS. 


Act  of— 

June  15,  1844 $12,500 

August  30,  1852 10,000 

Juue28,  1864 3,600 

Juno23,  1866 28,910 

Mar(h2,  1867 45,000 

April  10,  1 869  ( allotted )  . . . .  22,  275 

July  11,  1870 10,000 

March  3,  1871 10,000 

March  3,  1873 20,000 

June23,  1874 10,000 

March  3,  1875 10.000 

August  14,  1876 8,000 


Act  of— 

June  18,  1878 $10,000 

March  3,  1879 6,000 

June  14,  1880 6,000 

March  3,  1881 6,000 

August  2, 1882 7,000 

July  5,  1884 7,000 

Augusts,  1886 10,000 

August  11, 1888 10,000 

Septemher  19,  1890 17, 500 

July  13,  1892 25,000 

Total. 289,785 


Money  statement. 

July  1,  1893,  balance  unexpended  $23,815.79 

June  30,  1894,  amount  expended  during  fiscal  year 23, 751. 34 

July  1,  1894,  balance  unexpended „ 


64.45 


(Amount  (estimated)  required  for  completion  of  existing  project 56, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30,1896    56, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aces  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL    STATISTICS    FOR    THE    CALENDAR  YEAR    ENDING    DECEMBER  31,   1893. 
[Farniiihed  by  the  mayor  of  Racine,  Wis.] 

Name  of  harbor,  Racine,  Wis.  j  collection  district,  Milwaukee,  Wis. ;  nearest  port 
of  entry,  Milwaukee,  Wis. 

Arrivals  and  departures  of  veeeela. 


Deacription. 

Arrivals. 

Departures. 

Number.     Tonnage. 

Number. 

Tonnage. 

Steam 

599           618, 947 
327  1          54, 4U 

602 
327 

623,222 

Sail 

63, 517 

Total 

926           673,361 

929 

676,739 

Principal  articles  of  export  and  import. 
BY  ALL  WAYS  OF  TRANSPORTATION. 


Articles. 


Aprricultnral  implements. 

A  i>i>le« 

Beer 

Brick 

Fish 

•  Flour 

Lath 

Lentber 

Limo  and  cement 

Lumber 

Mnlt 

Onts 

Oil 

Pork  and  beef 


Quantities. 


Tont. 

29.434 

11 

5,000 

21,496 

26 

446 

688 

518 

2,018 

16, 500 

74 

295 

1,535 

45 


Articles. 


KXPORT^— continued, 

Posts,  fence 

Potatoen 

Provisions 

Sash,  doors,  and  blinds 

Shingles 

Stone 

Wagons  and  carriages 

Wood 

Wool 

Shoes 

Total 

Total  approximate  value  . . . 


Quantities. 


T<nu. 

909 

283 

290 

1,058 

201 

3.325 

7,898 

1,575 

94 

654 


94,373 


$7,909,682 
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Principal  articles  of  export  and  import — Continued. 
BY  ALL  WAYS  OF  TRANSPORTATION-Continued. 


Articles. 


IMPOSTS. 

Agricultural  iraplementa 

Apples 

B*rk,tan 

Barley 

Beer 

Brick 

Butter 

Chairs 

Cheese 

Corn 

If.?.::;:::;::;:::::;;;:: 

Flour 

Furniture 

Hides 

Hogs 

Iron  and  steel 

Lath 

Leather  

Lime  and  cement 

Lutuber 

Marble 

Merchandise,  general 


Quantities. 


Tons. 

463 

225 

1,600 

2,984 

4,000 

646 

157 

165 

82 

706 

105 

138 

2,687 

506 

769 

500 

2, 2106 

802 

240 

1,710 

81,000 

40 

894 


Articles. 


IMPORTS— continued. 


Oats 

Oil 

Poles,  telegraph. 

Posts,  fence 

Potatoes 

Provisions 

Rye 

Salt 

Sheep 

Shingles 

Wheat 

Wood 

Wooden  ware 

Wool 

Gamboge 

Print  paper 

Tobacco 

Sheepskins 


Total. 


Total  approximate  value. 


Quantities. 


Tons. 

1.311 

l,80i 

2t 

1,634 

25S 

421 

864 

901 

271 

504 

6,601 

43,861 

181 

71 

287 

294 

61 

151 


182, 47i 


$5, 097, 997. 31 


J   J    20. 

IMPROVEMENT  OF  KENOSHA  HARBOR,  WISCONSIN. 

Object — To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
extensive  basin  at  the  month  of  Pike  Creek,  upon  which  the  city  and 
harbor  of  Kenosha  are  situated. 

Project. — ^The  original  project  for  the  improvement  of  this  harbor, 
adopted  in  1852,  was  to  secure  a  channel  12  feet  deep  from  12  feet  of 
water  in  LakeMichigan  to  the  interior  basin  or  bayou  by  the  construc- 
tion of  piers  placed  parallel  to  each  other  and  150  feet  apart  and  by 
dredging  between  them.  In  1866  a  modification  of  the  original  project 
was  made  in  order  to  provide  a  navigable  channel  15  feet  in  depth. 

A  further  modification  or  extension  of  the  project  was  made  in  1889 
which  provided  for  the  extension  of  the  north  pier  300  feet  and  of  the 
south  pier  600  feet. 

Present  worlcs. — The  north  pier  is  1, 700  feet  long.  Its  inner  or  western 
section,  which  was  built  either  by  private  parties  or  the  city  of  Keno- 
sha, is  of  pile  work,  365  feet  in  length,  and  is  12  feet  wide.  The  adjoin- 
ing section  to  the  eastward,  built  under  the  original  project  of  1852,  is 
of  crib  work,  610  feet  long  and  1 8  feet  wide.  The  extension  of  this  pier 
since  1866  is  725  feet  long,  250  feet  of  which  is  30  feet  wide.  The  south 
pier  is  1,000  feet  long  and  20  feet  wide,  commencing  at  the  shore  line 
and  extending  into  the  lake.  The  north  pier  extends  320  feet  farther 
into  the  lake  than  the  south  pier.  To  complete  the  pier  extension  con- 
templated by  the  mo<iified  project  of  1889  there  remain  to  be  constructed 
200  linear  feet  of  north  pier  and  400  linear  feet  of  south  pier. 

Depth  of  water. — The  natural  depth  of  water  at  the  mouth  of  Pike 
Creek  before  it  was  improved  changed  with  each  recurring  easterly 
storm ;  not  more  than  2  or  3  feet  could  be  depended  upon  at  the  entrance. 
The  work  first  done  under  the  project  furnished  a  channel  of  from  0  to 
10  feet  in  depth  between  the  piers. 
ENG  94 132 
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The  extensions  of  the  piers  since  1866,  together  with  periodical  dredg- 
ing, have  generally  provided  a  channel  aboat  12  feet  in  depth,  but  in 
order  to  maintain  a  greater  depth  of  water  frequent  dredging  has  been 
necessary. 

A  i)lat  of  soundings  taken  April  10,  1893,  showed  that  a  bank  had 
re-formed  at  the  extremities  of  the  piers,  and  also  alongside  the  mid- 
section of  the  south  pier,  which  by  CvStimate  would  require  the  removal 
of  5,000  cubic  yards  of  material.  An  agreement  was  made  with  Mr.  S. 
O.  Dixon  to  remove  these  obstructions  at  the  rate  of  25  cents  per  cubic 
yard.  Under  this  agreement  5,048  cubic  yards  were  removed,  and 
resultexl  in  a  channel  of  navigable  width  14  feet  deep.  This  work  was 
finished  July  13,  1893. 

A  plat  of  soundings  taken  in  April,  1894,  shows  pronounced  shoal- 
ing, especially  between  the  pier  heads.  Thirteen  feet  is  all  that  the 
channel  now  carries.  The  13-foot  contour,  starting  from  the  end  of  the 
south  pier,  approaches  within  90  feet  of  the  north  pier,  and  runs  out 
irregularly  in  prolongation  of  the  south  pier  to  the  distance  of  about 
600  feet.  Under  such  circumstances,  it  is  only  by  a  constant  use  of 
the  dredge  that  a  channel  more  than  12^  feet  deep  can  be  maintained. 
The  need  of  extending  the  piers  is  obvious. 

Operations  during  tlieJUcal  year. — As  above  stated,  the  remainder  of 
the  dredging  to  be  done  under  agreement  entered  into  with  S.  O.  Dixon 
on  June  1,  1893,  was  finished  July  13,  1893,  the  quantity  of  material 
dredged  in  July,  1893,  being  2,354  cubic  yards. 

Under  contract  dated  September  21,  1892,  with  Knapp  &  Gillen,  of 
Racine,  Wis.,  the  north  pier  was  extended  100  feet  and  the  south  pier 
50  feet.  The  north  pier  extension  consists  of  2  cribs,  each  50  feet  long 
by  24  feet  wide,  founded  on  riprap  and  on  piles.  These  piles  are  cut 
off  16J  feet  below  datum,  and  the  cribs  are  protected  by  riprap  carried 
up  to  12  feet  below  datum.  Average  depth  of  water  about  17  feet. 
Cost  per  linear  foot  of  this  extension,  including  superstructure  carried 
up  to  5  feet  above  datum,  $94.78. 

The  south-pier  extension  consists  of  one  crib  50  feet  long  by  20  feet 
wide;  the  foundation  piles  are  cut  oft*  12^  feet  below  datum,  and  the 
riprap  protection  is  carried  up  on  the  channel  side  to  10^  feet  below 
datum,  and  on  the  lake  side  to  8^  feet.  Average  depth  of  water,  about 
13  feet.    Cost  per  linear  foot,  including  superstructure,  $65.64. 

RemarJcs  and  recommendations. — South  of  the  prolongation  of  the  axis 
of  the  channel,  and  to  the  east  of  the  end  of  the  south  pier — that  is, 
under  the  lee  of  the  north  pier — an  extensive  bar  has  formed,  carrying 
less  than  12  feet  of  water.  Only  the  constant  use  of  the  dredge,  there- 
fore, can  keep  open  a  channel  12^  feet  deep,  and  the  need  of  extending 
the  piers,  especially  the  south  pier,  is  obvious.  To  prolong  the  piers 
to  the  lengths  contemplated  by  the  modified  project  of  1889,  $49,500  is 
estimated  to  be  necessary. 

'  The  superstructure  of  800  feet  of  that  portion  of  the  north  pier  which 
was  built  iu  1874-'76  is  in  very  bad  condition  and  should  be  renewed. 
For  the  preservation  of  the  piers  and  for  deepening  and  maintaining 
the  channel,  a  further  appropriation  of  $20,000  is  recommended  for  the 
fiscal  year  ending  June  SO,  1896. 
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APPROPRlATIOyS. 


Act  of— 

March  15. 1844 $12,500.00 

March  3, 1845 15,000.00 

August  13, 1852 10,000.00 

June23,1866 75,461.41 

April  10, 1869  (allotted) . .  5, 346. 00 

July  11, 1870 10,000.00 

March3, 1871 10,000.00 

June  10, 1872 10,000.00 

June23,1874 10,000.00 

March  3, 1875 15,000.00 

August  14, 1876 8,000.00 

June  18, 1878 8,000.00 


Act  of — 

March  3, 1879 $5,000.00 

June  14, 1880 5,000.00 

March  3, 1881 5,000.00 

August  2, 1882 6,000.00 

July  5, 1884 5,000.00 

Augusts,  1886 5,000.00 

August  11,1888 7,500.00 

September  19, 1890 17,  500. 00 

July  13, 1892 15,000.00 

Total 260,307.41 


Money  staiement 

July  1,  1893,  balance  unexpended $15,848.44 

Juue  30,  1894,  auiouut  expended  during  fiscal  year 14, 814. 44 

July  1,  1894,  balance  unexpended 1,034.00 

(Amount  (estimated)  required  for  completion  of  existing  project 69*  6(X).  (X) 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1896    69, 500.  (X) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS  FOR  THK  CALENDAR  YEAR  ENDING  DECEMBER  31,   1893. 

[Famiflhed  by  Dr.  Wni.  Farr,  mayor  of  Kenosha.] 

Kame  of  harbor,  Kenosha,  Wis.     Collection  district,  Milwaukee,  Wis.    Nearest 
port  of  entry,  Milwaukee.    Nearest  light-house,  Kenosha,  Wis. 

Arrivah  and  departures  of  veaseh. 


Description. 

ArriTals. 

Departures. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Steam 

41 
145 

6.988 
14,500 

41 

150 

6,988 
15,320 

Sail - 

: 

Total 

186 

21,488 

191 

22,308 

Principal  articUt  of  export  and  import. 
BY  WAY  OF  THE  HARBOR  ONLY. 


ArUcle«.                             Quantity. 

Articles. 

Quantity. 

BXPOBTS. 

Tont. 
1,000 
30,000 

IMPORTS— continued. 
Fruit 

Tan9. 

25 

Mi^n^handiM^.  ff^^nf^ral ,,.. 

Lath 

385 

Sand 

Lumber 

12,840 
114 

Posts,  fence    . . 

Total 

81,000 

Potatoes 

120 

Shinides 

450 

Total  approximate  Talue 

$50,000 

Stone 

1  750 

Wood 

3  750 

60 
14.300 
12,000 

Total 

Appl«8 • 

45,794 

Bark,  tan 

Total  aunroximate  value 

Coal  and  coke 

♦750,000 
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J  J   21- 

IMPROVEMENT  OF  WAUKEGAN  HARBOR,  ILLINOIS. 

Object. — To  provide  a  shelter  for  the  protection  of  vessels  engaged 
in  the  commerce  of  the  city  of  Waukegan. 

Project. — In  1852  an  appropriation  of  $16,000  was  made  for  the 
"improvement  of  the  harbor  and  breakwater  at  Waukegan,  111."  The 
plan  adopted  was  a  breakwater  parallel  to  the  shore  in  20  feet  of  water. 
One  crib,  30  by  25  feet,  was  placed  in  position,  but  was  carried  away 
by  a  storm,  and  the  work  then  abandoned.  In  1872  an  examination 
and  report  were  made,  as  called  for  by  the  river  and  harbor  act  of  that 
year.  This  plan  contemplated  a  breakwater  in  24  feet  of  water.  No 
action  was  taken  on  this  report. 

The  character  of  the  improvement  of  this  harbor  is  somewhat  dif- 
ferent from  that  of  other  points  on  the  Great  Lakes.  Most  of  the 
improvements  have  consisted  in  deepening  the  mouths  of  streams  empfy- 
ing  into  the  lake,  but  at  Waukegan  there  is  only  a  creek  emptying 
into  the  lake,  and  it  is  of  no  importance  for  harbor  jiurposes. 

The  present  project  was  adopted  in  1880,  its  intention  being  to  con- 
struct a  basin  of  sufficient  capacity  to  meet  the  requirements  of  the 
local  trade  by  inclosing  a  portion  of  Lake  Michigan  within  piers  con- 
structed of  pile  work,  and  an  entrance  channel  between  piers  from  a 
depth  of  12  feet  of  water  in  Lake  Michigan  to  the  basin ;  the  channel 
and  basin  to  be  excavated  by  dredging  to  the  depth  of  12  feet. 

Present  works, — The  length  of  the  north  pier  is  1,868  feet;  length  of 
the  south  pier  is  1,287  feet.  The  north  pier,  which  incloses  the  basin^ 
is  composed  of  five  sections,  the  first  of  which  runs  easterly  from  inside 
the  shore  line  as  it  existed  in  1879  for  a  distance  of  345  feet  into  the 
lake.  This  section  is  composed  of  a  single  row  of  12  by  12  inch  squared 
pine  piles,  reenforced  at  the  angle  or  outer  end  for  a  length  of  80  feet 
with  oak  piles,  driven  at  a  distance  of  12  feet  from  the  front  row,  the 
interior  space  being  filled  with  stone  ballast. 

The  next  section,  of  pile  work  16  feet  wide,  runs  in  a  southerly  direc- 
tion for  a  distance  of  380.8  feet  to  the  channel  angle. 

The  next  section,  of  16  feet  in  width,  which  runs  in  a  southeasterly 
direction  for  a  distance  of  533.8  feet  from  the  channel  angle,  is  com- 
posed of  two  rows  of  closely  driven  white  oak  piles,  divided  into  sec- 
tions by  cross  rows  driven  at  distances  of  about  32  feet  apart,  double- 
sheeted  with  3-inch  plank,  and  filled  with  stone  ballast  to  a  height  of 
2  feet  above  datum. 

The  fourth  section,  of  16  feet  in  width  and  392  feet  in  length,  is  con- 
structed in  the  same  manner  as  the  preceding  section. 

The  fifth  section,  constructed  in  1893,  is  216  feet  long  and  20J  feet 
wide,  and  is  similar  in  construction  to  the  third  and  fourth  sections. 
Like  the  fourth  section,  it  is  parallel  to  the  line  of  the  south  pier,  the 
distance  between  the  piers  being  236  feet. 

The  south  pier  is  built  upon  a  prolongation  of  the  line  of  the  south 
side  of  Madison  street,  in  the  city  of  Waukegan.  The  inshore  section 
of  this  pier,  140.3  feet,  is  composed  of  a  single  row  of  square  pine  piles 
of  dimensions  12  by  12  inches  by  18  feet,  with  the  exception  of  the 
outer  24  piles,  which  are  22- feet  in  length  and  12  inches  square. 

The  next  outer  section,  of  100  feet  in  length,  is  constructed  of  round 
white  oak  piles,  each  30  feet  in  length,  on  alignment  at  distances  of  3 
feet  from  center  to  center,  and  sheeted  with  two  rows  of  planks  of 
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dimeusions  3  by  12  inches  by  22  feet,  driven  close  and  breaking  joints, 
and  spiked  to  the  wales  which  inclose  and  secure  the  round  piles. 

The  next  section  to  the  eastward,  of  109  feet  in  length,  is  built  with 
round  white  oak  piles,  each  30  feet  long,  driven  at  distances  of  3  feet 
from  center  to  center  and  secured  with  binders.  On  the  south  side  of 
this  row  pine  piles  of  8  by  12  inches  by  26  feet  are  driven  in  close  con- 
tact and  bolted  to  the  binder  and  reenforced  with  a  pine  binder  of  3 
by  12  inches.  The  next  section  of  this  pier  is  877.6  feet  long,  and  is  com- 
posed of  two  parallel  rows  of  white  oak  piles,  driven  in  close  contact,  at 
a  distance  of  14  feet  from  center  to  center  of  rows,  and  is  divided  into 
sections  of  about  32  feet  each.  For  a  length  of  675  feet  of  this  section 
the  piles  are  31  feet  long,  and  for  the  remainder  32  feet  long.  The  rows 
of  piles  are  secured  and  bound  in  place  by  means  of  wales,  binders, 
screw  bolts,  and  tie  rods,  in  a  similar  manner  to  those  of  the  outer  sec- 
tion of  the  north  pier.  On  the  south  side  of  tlie  north  row  a  double 
sheeting  of  pine  plank,  3  by  12  inches  by  22  feet,  is  driven  and  spiked  to 
the  wales  in  a  similar  manner  to  the  second  section.  The  interior  of 
this  section  has  been  filled  with  stone  ballast  to  a  height  of  2  feet 
above  datum,  but  in  some  places  this  ballast  has  settled  somewhat  below 
that  level. 

The  outer  section  of  this  pier  is  similar  in  construction  to  the  sectioiai 
last  described,  but  is  16J  feet  wide.  It  was  constructed  in  1893,  and  is 
160  feet  long. 

In  the  work  done  in  1893,  Wakefield  triple-lap  sheet  piling  of  3- inch 
planks  was  used. 

The  piers  are  protected  on  both  sides  by  riprap,  carried  up  on  the 
lake  sides  to  11  feet  and  on  the  channel  sides  to  9  feet  below  datum. 

Depth  of  watei\ — Before  work  was  commenced  upon  this  harbor  the 
distance  from  the  line  of  shore,  in  front  of  which  the  piers  have  been 
constructed  to  the  natural  depth  of  12  feet  of  water  in  Lake  Michigan, 
was  about  870  feet,  but  as  the  work  has  progressed  an  extensive  accre- 
tion has  been  formed  to  the  northward  of  the  harbor.  The  shore  line 
now  intersects  the  north  pier  at  a  distance  of  700  feet  outside,  or  to  the 
eastward  of  the  line  of  shore  a«  it  existed  in  1879,  and  the  contour  line  of 
12  feet  of  water  is  about  450  feet  outside  that  former  line  of  depth,  or 
more  than  1,300  feet  to  the  eastward  of  the  line  of  shore  of  1879. 

A  plat  of  soundings  taken  in  April,  1894,  shows  a  dtepth  of  10  feet 
in  the  inner  basin  and  between  the  piers,  a  decrease  of  half  a  foot  since 
last  year. 

Operations  during  the  fiscal  year, — Under  contract  dated  September 
21, 1892,  with  Knapp  &  Gillen,  of  Racine,  Wis.,  the  north  pier  was 
extended  216  feet  and  the  south  pier  160  feet.  The  north  pier  exten- 
sion is  20 J  feet  wide;  the  cross  rows  of  piles  are  24  feet  apart.  The 
average  depth  was  about  20  feet;  the  cost  per  linear  foot,  $69.20.  The 
south  pier  extension  is  16J  feet  wide,  with  cross rows32  feet  apart.  Aver- 
age depth,  12 J  feet;  cost  per  linear  foot,  $39.53.  The  riprap  protection 
on  the  lake  sides  of  the  piers  is  carried  up  to  9  feet,  and  on  the  channel 
sides  to  11  feet  below  datum. 

RemarJcs  and  recommendations, — The  outlook  for  a  large  increase  in 
the  commerce  and  manufactures  of  Waukegan  is  very  encouraging,  and 
in  consequence  the  value  of  real  estate  has  been  greatly  enhanced.  The 
facilities  rendered  by  the  present  harbor  are  not  considered  by  the  cit- 
izens of  the  place  as  being  adequate  to  the  requirements  of  the  grow- 
ing demands,  and  the  extension  of  the  harbor  piers  to  the  16-foot 
contour  in  Lake  Michigan  has  been  strongly  urged  by  the  citizens  of 
Waukegan. 
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In  1889  the  amount  by  which  it  was  thought  necessary  to  extend 
each  pier  was  500  feet,  which  would  make  the  north  pier  1,760  feet  and 
the  south  pier  1,525  feet  long.  As  stated  above,  the  present  lengths 
are  1,868  and  1,287  feet,  respectively,  the  north  pier  terminating  in 
about  17  feet  of  water  and  the  south  pier  in  about  12.  The  south  pier 
lacks,  therefore,  238  feet  of  its  projected  length,  and  the  need  of  extend- 
ing it  by  this  amount  is  urgent,  since  in  prolongation  of  the  south  pier, 
and  under  the  lee  of  the  north  pier,  an  extensive  bar  is  forming  which 
threatens  to  extend  across  the  channel.  The  estimated  cost  of  the 
pier  extension  is  about  $24,000.  There  appears  to  be  immediate  need 
of  extending  the  north  pier. 

To  deepen  the  basin  to  12  feet,  and  to  provide  an  entrance  channel  90 
feet  wide  and  12  feet  deep,  the  projected  depth,  will  require  the  removal 
of  about  20,000  cubic  yards  of  material,  at  an  estimated  cost  of  $5,000. 

Six  hundred  and  seventy  linear  feet  of  the  north  pier — namely,  the 
north-and-south  arm  and  300  feet  of  the  pier  adjoining  this  arm  on  the 
east — is  in  a  dilapidated  condition  and  should  be  rebuilt  at  once.  The 
estimated  cost  of  this  proposed  reconstruction  is  $26,800. 

About  800  cords  of  stone  are  necessary  to  supply  the  place  of  stone 
that  has  settled  along  the  length  of  both  piers  under  the  influence  of 
storms.    Estimated  cost,  $5,600. 

The  amount  (estimated)  required  for  the  completion  of  the  present 
project  ($61,000)  is  suflftcient  for  the  present  needs  of  this  harbor,  and 
its  appropriation  is  recommended  for  the  fiscal  year  ending  June  30, 
1896. 

APPRO  PRI ATIONS. 

Act  of— 

AagnstdO,  1852,  for  breakwater  (outer) $15,000 

June  14, 1880 15,000 

March  3,1881 15,000 

August  2,  1882 20,000 

.July  5,  1884 20,000 

Augusts,  1886 20,000 

August  11,  1888 , 25,000 

September  19,  1890 35,000 

July  13,  1892.. 25,000 

Total  appropriations  for  harbor 190, 000 

Appropriation  for  outer  breakwater  (1852) 15,000 

Total  for  present  harbor 175,000 

Money  statement. 

July  1,  1893,  balance  unexpended $26,844.80 

Jane  30,  18S4,  amount  expended  during  fiscal  year 22, 961. 57 

July  1, 1894,  balance  unexpended 3,883.23 

(Amount  (estimated)  required  for  completion  of  existing  project 61, 000. 00 
Amonntthatcan  be  profitably  expeudedin  fiscal  vearending  June  30, 1896    61, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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COMMXRCIAT.  STATISTICS   FOR  THE   CALENDAR  YEAR  ENDING  DECEMBER  31,  1893. 

[Famished  by  the  mayor  of  Wunkegan,  111.] 

Name  of  harbor,  Waukegan,  III. ;  collection  district,  Chicago,  111. ;  nearest  light- 
honse^^Wankegan,  III. 

Arrivals  and  departures  of  vessels. 


Deacriptioii. 

Arrivals. 

Departures. 

Number.  1  Tonnage. 

Number.  1  Tonnage. 

Steam ". 

10  U  Not  ob-  ) 

in    <  Knt  nb. 

Sail 

25^taiDable.  ^{             25 

i  tainable. 

Total 

35  1 

35 

Principal  articles  of  export  and  import, 
BY  ALL  WAYS  OF  TRANSPORTATION. 


Artidea. 


Quantity. 


BXPOBTS. 

B«er  ondale 

Brick 

Batter 

Cattle 

Hoga 

Iron  and  steel 

Leather,  hair,  and  ghie  stock 

liumber 

Sash,  doora,  and  blinds 

Sheep 

Wool 

Total 

IMPOSTS. 

Bark,  tan 

Beer 

Brick 

Batter 

Cattle 

Cheeae 

Coal  and  coke 

Com 

Flour 


Articlea. 


Quantity. 


Tons. 

859 

140 

25 

652 

2U0 

i2,500 

496 

1,800  I 

3,000  I 

512 

40 


50,232 


1.019 

2,933 

220 

80 

126 

1 

97,671 

134 

1.157 


IMPORTS— continued. 

Hay 

Hides 

Iron  and  steel 

Lath 

Lime  and  cement 

Lumber 

Marble 

Merchandise,  general 

MiU  stuffs 

Moldings,  etc 

Oats 

Oil 

Pork  and  beef 

Poles,  telegraph 

Posts,  fence 

Potatoes 

Provisions 

Sanh,  doors,  and  blinds 

Shingles 

Stone 

Wagons  and  carriages 

Wood 

Total 


Tom. 
220 
109^ 

40,000 
6801 
204 

13, 476 
120 
128,000 
400 
81 
406 
101 

5? 

171 

366 

270 

3,125 

1 

809 

70 

1,450 


293,174^ 


J  J    22. 

IMPROVEMENT  OF  FOX  RIVER,  WISCONSIN. 

Object. — Originally  to  secure  a  cheap  route  of  transportation  from  the 
Mississippi  Biver  to  the  Great  Lakes  and  Atlantic  seaboard.  The 
improvement  of  the  Wisconsin  River  having  been  abandoned,  the  pres- 
ent object  is  to  obtain  a  navigable  channel,  as  far  as  existing  works 
will  permit,  from  Portage,  on  the  Wisconsin  River,  to  the  harbor  of 
Green  Bay,  a  distance  of  160  miles. 

Project — ^The  original  project  called  for  slack-water  navigation  on 
the  Fox  Eiver  by  means  of  locks  and  dams,  as  part  of  the  through 
transportation  route.  The  present  modifiea  project  is  that  recom- 
mended by  the  Board  of  Engineers  of  May  14,  1886,  and  is  to  deepen 
the  Fox  River  by  rock  excavation  and  dredging  from  Montello  to  Green 
Bay  to  6  feet  depth,  and  from  Portage  to  Montello  to  4  feet  depth;  to 
widen  the  river  channels  to  100  feet  throughout;  to  deepen  the  channel 
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between  De  Pere  and  Green  Bay;  to  dredge  the  channel  in  the  Neenah 
River,  and  to  remove  the  bar  at  the  mouth  of  the  Fond  du  Lac  River. 
Present  worlcs. — The  present  works  are  as  follows : 


Upper 
Fox. 

Lower    ^fr^*-! 
Fox.        ^''^' 

Locks 

9               ifi 

27 

DamB 

7 
4 

9 
8 

16 

(ilftnalB ...... 

12 

Total 

20  1              »5              f>^ 

Of  the  locks,  15  are  of  stone;  14  built  by  the  United  States  and  1  by 
the  caual  company,  but  repaired  by  the  United  States  in  1878.  The 
remaining  12  are  wooden  locks,  which  have  been  rebuilt  and  repaired 
from  time  to  time.    No  more  masonry  locks  are  to  be  built. 

Of  the  dams,  1  is  of  masonry,  0  of  cribs,  1  of  piles,  1  of  piles  and  cribs 
with  movable  weir,  and  4  of  brush  and  stone. 

Of  the  canals,  the  one  at  Portage,  2  miles  long,  is  revetted  its  entire 
length,  on  both  sides,  with  a  timber  revetment.  At  Appleton,  above 
the  first  lock,  tliere  is  a  cement-laid  stone  revetment  wall,  about  800 
feet  long,  and  from  16  to  20  feet  high.  It  was  built  by  the  United 
Btatei^  in  1879-'80.  Below  the  guard  gate  at  Kaukauna  is  a  dry-stone 
revetment  wall,  about  1,200  feet  long.  It  was  built  by  tlie  canal  com- 
pany, and  may  have  to  be  rebuilt  in  places,  as  it  shows  signs  of  yield- 
ing. Also,  in  the  left  bank  of  the  fourth  level  at  Kaukauna,  there  is  a 
"core  walP'  of  cement  masonry  77  feet  long,  built  in  1893-'94;  in  the 
right  bank  of  the  same  level,  two  core  walls,  one  600  feet  long,  built  in 
1892-'93,  and  one  143  feet  long,  built  in  1893-'94;  and  in  the  right  bank 
of  the  fifth  level,  one  376  feet  long,  built  in  1893-'94. 

Depth  of  water. — The  fall  from  Menasha  to  Green  Bay  is  about  170 
feet,  and  on  the  Upper  Fox,  from  Portage  to  Lake  Winnebago,  about  30 
feet.  Previous  to  any  improvements  the  river  was  obstructed  by  rapids 
and  at  places  portages  had  to  be  made. 

As  stated  above,  the  i)roject  contemplates  a  channel  6  feet  deep  from 
Green  Bay  to  Montello,  and  one  4  feet  deep  from  Mon telle  to  Portage; 
these  channels  to  have  a  minimum  width  of  100  feet. 

On  the  Lower  Fox,  which  is  thoroughly  canalized,  the  crests  of  the 
dams  are  uniformly  6  feet  above  the  breast  walls  of  the  locks  imme- 
diately below,  and  where  rapids  are  passed  by  means  of  several  locks 
the  breast  wall  of  any  one  is  6  feet  below  the  lower  miter  sill  of  the  one 
next. above.  In  the  levels  formed  by  the  different  dams  and  locks, 
dredgring  has  been  and  is  still  being  done  where  necessary  to  secure 
the  projected  depth.  Except,  therefore,  in  places  where  this  dredging 
is  not  yet  completed  there  is  always  throughout  the  Lower  Fox  a  depth 
of  6  feet,  unless  the  pools  are  drawn  down  below  the  crests  of  the  dams 
by  the  millers  using  more  water  than  they  are  entitled  to.  The  water 
stood  continuously  below  the  crest  of  the  Menasha  Dam  from  the  middle 
of  July,  1893,  to  the  early  part  of  April,  1894,  and  at  times  was  as  much 
as  IJ  feet  below.  In  other  words,  the  water  runs  over  this  dam  only 
during  floods  or  when  there  is  more  water  flowing  in  the  river  than  the 
mills  are  able  to  use.  This  has  been  the  case  for  more  than  eight  years, 
and  was  the  cause  of  the  wiit  brought  by  the  United  States  in  188G  to 
restrain  the  water-users  at  Keenah  and  Menasha  from  drawing  the 
Menasha  Pool  (Lake  Winnebago)  down  below  the  crest  of  the  dam. 
This  case  is  still  pending,  and  will  never  be  brought  to  an  issue  if  the 
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water-users  can  prevent  it^  since  as  long  as  it  remains  undecided  they 
are  enjoying  all  the  advantages  that  would  follow  a  decision  in  their 
favor.  The  Menasha  Channel,  dredged  at  great  expense  in  rock  and 
hardpan  to  a  depth  of  6  feet  below  the  crest  of  the  Menasha  Dam,  is 
now  the  shallowest  part  of  the  waterway  from  Oshkosh  to  Green  Bay. 
For  the  status  of  the  above-mentioned  suit  and  of  others  of  kindred 
nature,  attention  is  invited  to  the  appended  report  of  Mr.  J.  H.  M. 
Wigman,  United  States  attorney  for  the  eastern  district  of  Wisconsin, 
dated  June  28, 1894. 

The  Upper  Fox  is  not  so  thoroughly  canalized  as  the  Lower,  and  the 
depth  available  for  navigation  is  therefore  more  largely  dependent  on 
the  amount  of  water  flowing  in  the  river.  At  a  fairly  low  stage  there 
is  a  minimum  depth  of  about  3  feet. 

During  the  fiscal  year  ending  June  30,  1894,  navigation  closed  on 
the  Upper  Fox  November  15,  1893,  and  on  the  Lower  Fox  the  22d  of 
the  same  month. 

It  was  resumed  from  Fort  Winnebago  Lock  to  Green  Bay  on  the  20th 
of  April,  1894. 

Operations  during  the  fiscal  year. — The  new  lock  at  Portage  was  com- 
pleted. 

The  dredging  in  Grignon  Eapids  was  completed.  This  work  has 
resulted,  as  intended,  in  a  channel  100  feet  wide  and  7  feet  deep  below 
the  crest  of  the  Appleton  L^pper  Dam,  extending  the  entire  length  of 
the  rapids  (about  4,000  feet). 

The  dredging  in  the  river  between  Bapide  Croche  Dam  and  Wrights- 
town  bridge  was  completed.  This  work  has  resulted  in  a  channel  100 
feet  wide,  1  foot  deep  below  the  lower  miter  sill  of  K^pide  Croche  Lock, 
and  about  8,000  feet  long. 

The  right  wing  wall  and  a  portion  of  the  left  wing  wall  of  the  Kau- 
kauna  fourth  lock  were  removed  and  rebuilt  of  cement-laid  rubble 
masonry,  and  core  walls  of  similar  construction  founded  on  bed  rock 
were  built  in  the  banks  immediately  above  the  wing  walls,  that  in  the 
right  bank  being  143  feet  long  and  that  in  the  left  77.  In  the  right 
bank  of  the  fifth  level  a  similar  core  wall,  367  feet  long,  starting  98  feet 
above  the  fifth  lock,  was  constructed. 

A  masonry  wasteweir  and  culvert  at  the  head  of  the  combined  lock, 
to  regulate  the  height  of  water  in  this  level  and  to  afibrd  a  means  of 
draining  the  level,  if  necessary,  was  built. 

A  new  dam  of  crib  work  was  constructed  above  Berlin  Lock,  and  a  pile, 
brush,  and  stone  protection  160  feet  long  was  constructed  on  each  side 
just  below  the  dam.  All  that  remains  to  complete  the  work  is  to  open 
up  the  channel  above  the  new  dam  and  to  close  that  above  the  old. 

For  details  of  the  work,  attention  is  invited  to  the  report  of  Assistant 
Engineer  Samuel  Whitney,  appended  hereto. 

RemarTcs  and  recommendations. — The  commercial  use  made  of  this 
waterway  from  Portage  to  Berlin  Lock  is  inconsiderable;  thence  down 
to  Oshkosh  it  increases,  and  from  the  latter  place  all  the  way  down  to 
Green  Bay  it  is  quite  extensive. 

The  following  remarks  are  from  the  report  of  Maj.  Charles  E.  L,  B. 
Davis,  Corps  of  Engineers,  1891 : 

This  river  has  its  effect  upon  rates  an  all  freight  carried  to  points  in  the  Fox  River 
Valley,  which  is  the  most  thickly  settled  portion  of  the  interior  of  Wisconsin  and  an 
important  manufacturing  region.  All  freights  during  thd  season  of  navigation,  and 
particularly  heavy  freights,  are  reduced  to  near  the  price  of  water  carriage,  whether 
carried  by  boat  or  by  the  competing  railroads,  and  for  the  reason  that  it  is  a  regula- 
tor of  freight  it  is  of  such  value  that  the  works  should  be  maintained  and  the  navi- 
gation improved  at  least  to  the  extent  contemplated  by  the  modified  project  of  1884. 
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It  is  important  that  tlie  suit  to  restrain  tbe  water-users  at  Keenah 
and  Menasha  from  drawing  tlie  water  below  the  crest  of  the  Menasha 
Dam  should  be  tried  and  decided  at  onie.  .  There  can  be  little  doubt 
as  to  the  outcome  of  the  trial,  but  until  vessel-owners  can  know 
whether  to  count  on  6  feet  of  water,  or  only  so  much  as  the  millers  are 
willing  to  allow,  it  is  futile  to  expect  that  any  but  the  smallest  craft 
will  navigate  the  Lower  Fox.  An  appropriation  of  $100,000  is  recom- 
mended for  the  fiscal  year  ending  June  30,  1896. 

List  of  appropriations  made  htf  Congress  for  the  improvement  of  the  Fox  and  Wisconsin 

rivers f   fVisconsin. 

Act  of— 

March  2, 1867,  for  snag  boat  on  WiscoiiBin  River $40, 000 

J  Illy  10, 1870,  for  improving  Wisconsin  Kivor 100, 000 

June  10, 1872,  for  purchase  of  works  on  Fox  River  from  Green  Bay  and 

Mississippi  Canal  Company 145, 000 

March  3,  1873,  for  improving  Fox  and  Wisconsin  rivers 300, 000 

June  23, 1874 : 300,000 

March  3,  1875 500,000 

August  14, 1876 270,000 

June  18.  1878 250,000 

March  3,  1879 150,000 

June  14,  1880 125,000 

March  3,  1881 125,000 

August  2,  1882 200,000 

July  5,  1884 160,000 

August  5,  1886,  for  improving  Fox  River 56, 250 

August  11,  1888,  for  improving  Fox  River 100,000 

September  19,  1890,  for  improving  Fox  River 100,000 

July  13,  1892,  for  improving  Fox  Kiver 75,000 

Total 2,996,250 

Money  statement. 

Jnly  1.  1893,  balance  unexpended $50,420.86 

June  30,  1894,  amount  expended  during  fiscal  year 34, 918. 39 

Julv  1,  1894,  balance  unexpended 15, 502. 47 

July  1,  1894.  outstanding  liabilities 2,464.37 

July  1,  1894,  balance  available 13,038.10 

{Amount  (estimated)  required  for  completion  of  existing  project 270, 750.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


REPORT  OK   MR.    SAMUEL  WHITNEY,    ASSISTANT   ENGINEER. 

U.  S.  Fox  River  Improvement.  Engineer  Office, 

Oshkosh,  Wis.,  June  30,  1894, 
Major:  I  have  the  honor  to  submit  the  foUowiug  report  of  operations  upon 
"improving  Fox  River,  Wisconsin,"  from  Portage  to  Green  Bay,  for  the  fiscal  year 
ending  Jime  30, 1894.  The  work  done  during  the  year  consisted  principally  in  com- 
pleting the  Portage  Lock;  completing  the  dredsing  of  the  channels  at  Grignon 
Rapids,  Rapide  Croche,  and  below  the  combined  locks  to  a  depth  of  6  feet  below 
low  water  surface,  and  to  a  width  of  100  feet;  in  rebuilding  the  canal  banks  at 
Kaukauna,  placing  them  on  bed  rock,  and  the  construction  of  a  dam  near  Berlin 
Lock. 

REPAIRS  OF  LOCKS,  ETC. 

liebuilding  canal  hanks  at  Kaukauna, — The  work  of  rebuilding  a  portion  of  the 
embankments  of  the  fourth  and  fifth  levels  of  tbe  canals  at  Kaukauna  (placing  them 
on  bed  rock)  was  resumed  ou  the  Ist  of  December,  1893,  and  completed  April  30, 
18^,  except  the  backing  of  the  wall  in  the  fifth  level,  which  was  done  by  dredge 
No.  3,  and  nniahed  May  8, 1894.    One  hundred  cubic  yards  of  earth  were  removed 
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from  in  front  of  tlie  culvert  under  the  right  bank  of  the  second  level,  so  the  leakage 
of  water  from  the  level  above  would  run  through  the  culvert  during  the  i)rogres8  of 
the  work  instead  of  following  down  the  casal. 

Right  hank  of  the  fourth  level, — The  old  dry  masonry  wing  wall  above  the  fourth 
lock,  containing  55  cords  of  stone,  was  removed  and  1,305  cubic  yards  of  earth  and 
20  cords  of  loose  rock,  overlying  the  bed  rock,  were  excavated  from  the  trench,  pre- 
paratory to  building  wing  and  core  wall  of  cement  masonry. 

The  Avail  contains  387fft  cubic  yards  of  cement  masonry  and  is  197  feet  long. 
Fifty-four  feet  of  this  is  wing  wall' of  the  lock,  and  is  5  feet  wide  at  the  bottom  and 
4  feet  at  the  top ;  the  remainder  (143  feet)  is  5  feet  wide  at  the  bottom  and  2  feet  at  the 
top.  The  height  of  the  wall  varies  from  15  to  17  feet.  One  thousand  five  hundred 
cubic  yards  of  earth  were  filled  in  on  front  and  rear  of  wall,  completing  the  same. 

Left  hank  of  the  fourth  level. — Forty-three  cords  of  stone  were  removed  from  the 
dry-masonry  wing  wall  above  the  fourth  lock,  and  220  cubic  yards  of  earth  exca- 
vated from  the  trench  preparatory  to  building  a  cement-masonry  wing  and  core  wall : 
152  cubic  yardH  of  cement  masonry  were  laid,  and  the  earth  from  the  trench  replaced 
aa  backing  to  the  wall,  completing  a  wall  131  feet  lon^. 

JRight  hank  of  the  fifth  level. — There  were  3,750  cubic  yards  of  clay  and  hardpan 
and  18  cords  of  loose  rock  wheeled  from  a  longitudinal  trench  excavated  in  the  canal 
\}sa\k  preparatory'  to  building  a  cement-masonry  core  wall.  As  the  water  could  not 
be  bailed  out  by  hand  from  tne  trench,  a  pump  and  pumping  engine  were  set  up  and 
the  water  pumi>ed  from  the  trench.  Seven  hundred  and  twenty  cubic  yards  of 
cement  masonry  were  laid,  completing  the  building  of  a  core  wall,  commencing  at  a 
point  98  feet  above  the  head  of  the  fifth  lock  and  extending  to  a  point  465  feet  above 
the  lock.  The  wall  is  367  feet  long,  5  feet  wide  at  the  bottom,  and  2  feet  wide  at 
the  top,  with  an  average  h'.ight  of  15^  feet. 

The  Imilding  of  the  walls  has  resulted  in  the  stopping  of  the  leaks  underneath  and 
through  the  old  em})ankment8.  The  stone  used  in  the  construction  of  these  walls 
was  quarried  from  the  bed  of  the  third  level  of  the  canal  at  Kaukauua  and  hauled 
by  teams  to  the  site  of  the  walls. 

fl'asteweir  and  culvert  at  head  of  comhined  locks. — This  work  was  begun  July  8  and 
completed  August  31, 1893.  One  thousand  four  hundred  and  seventy  cubic  yards  of 
clay  were  excavated;  211  cubic  yards  of  cement  masonry  were  laid  m  the  breast  and 
wing  walls  and  750  cubic  yards  of  clay  puddled  in  rear  of  them.  The  apron  and 
footwalk  contained  2,841  feet  B.  M.  pine  timber  and  plank.  The  stone  used  was  part 
of  that  dredged  ft-om  the  channel  of  the  river  below  the  lock.  The  object  of  this 
"Wcir  is  to  regulate  the  height  of  water  in  the  level  which  extends  from  the  com- 
bined looks  to  Little  Chute  second  lock,  and  of  the  culvert,  to  afford  a  means  of 
draining  this  level  when  necessary. 

CONSTRICTION   OF   LOCKS,  KTC. 

Postage  Lock. — This  lock  was  commenced  November  21, 1892,  and  completed  July 
SI,  1893.  The  work  done  during  the  present  fiscal  year  was  ns  follows :  One  thousand 
one  hundred  and  seventy-six  cubic  yards  of  sand  were  placed  as  backing  to  the 
-w^alls,  421  cubic  yards  of 'which  were  dredgi^d  from  Portage  Canal ;  170  cubic  yards 
were  taken  from  the  dredge  bank  at  the  side  of  the  can  J,  and  the  remainder  (585 
yards)  was  dredged  from  a  bar  in  Fox  River,  within  200  feet  of  the  lower  end  of 
Fort  Winnebago  Lock.  All  of  the  material  was  loaded  on  scows  by  dredge  No.  5, 
towed  to  the  lock  by  tugboat  Fox^  and  then  wheeled  to  rear  of  the  lock  walls. 

The  bottom  of  the  canal  for  a  distance  of  20  feet  below  the  lower  end  of  the  lock 
was  well  riprapped  with  11  cords  of  stone,  brought  from  P^'ort  Winnebago  liock. 

The  construction  of  this  lock  was  fully  described  in  my  annual  r»^portof  last  year. 
"Upon  the  completion  of  this  lock  the  pumping  machinery  and  other  tools  were  loaded 
on  to  a  barge  in  readiness  to  be  taken  to  Berlin  for  use  in  the  construction  of  Berlin 
Dam. 

Dam  near  Berlin  /.ocA;.— This  dam  was  begun  in  July,  1893,  and  finished  in  Novem- 
ber, 1893,  excepting  the  pile  and  brush  protection  along  the  banks  of  the  river 
below  the  abutments  and  placing  some  material  for  backing  at  the  rear  of  the  dam. 
This  dam  is  of  crib  work  filled  with  stone,  and  is  200  feet  long  between  the  abut- 
ments, 12  feet  6  inches  high,  2  feet  8  inches  wide  at  the  base,  including  an  apron  16 
feet  4  inches  wide.  The  abutments  are  crib  work  to  low-water  surface  and  of  cement 
taasonry  to  a  height  of  7  feet  6  inches  above  that  point.  The  manner  of  constructing 
the  dam  was  this:  Dredge  No.  5  having  dredged  her  way  to  the  proposed  site,  dug 
ont  a  pit,  throwing  the  dre<lged  matenal  into  a  bank  surrounding  the  pit.  When 
Hie  partially  eonstmcted  cribs  had  been  towed  into  this  basin  the  dredge  moved 
out  and  closed  the  exit  channel.  The  cribs  were  then  snnk  by  filling  them  with 
vtone.  Pamping  machinery  was  set  up  and  the  pit  pulnped  out  for  convenience  in 
vlanking  the  top  of  the  dam  and  framework  of  apron.  Tne  top  of  the  dam  was  cov- 
eted with  one  thickness  of  3-inch  pine  plank,  the  top  of  the  framework  of  apron  witb 
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one  thickness  of  3-inch  oak  plank,  and  the  back  of  the  dam  was  sheet  piled  with 
Wakefield's  triple-lap  sheet  piling,  which  was  driven  to  a  depth  of  6  feet  below  the 
bottom  of  the  dam. 

The  river  banks  for  a  distance  of  160  feet  below  the  abutments  were  protected  by 
pile  and  brush  piers.  Piles  were  driven  at  distances  of  8  feet  apart  in  two  rows  10 
feet  apart,  and  the  space  between  the  rows  filled  with  brush  mats  and  stone  to  a 
level  with  the  crest  of  the  dam.  After  the  mats  and  stone  had  been  put  in  place, 
wale  timbers  were  put  on  the  outside  of  both  rows  of  the  pile  piers  and  held  in  place 
by  1-inch  tie  rods  of  iron  passing  throngh  both  front  and  rear  wale  timbers.  The 
amount  of  material  dredged  from  the  x>it  for  the  dam  and  abutments  was  4,965  cubic 
yards,  1,500  cubic  yards  of  which  had  to  be  rehandled.  Dredging  was  suspended  on 
October  20,  1893,  and  the  dredge  moved  to  a  short  distance  below  Berlin  Lock  and 
laid  up  for  the  winter.  Work  was  resumed  May  4,  1894,  by  dredge  No.  5,  and  dredge 
Ko.  4  was  also  employed  from  June  4  to  June  10,  1894,  and  up  to  June  10  dredge  No. 
£  removed  12,234  cubic  yards  and  dredge  No.  4  3,447  yards  of  material  from  the  pits 
for  the  protection  piers,  2,660  cubic  yards  of  which  were  placed  as  backing  to  the 
dam  and  the  remainder,  13,021  yards,  was  deposited  on  the  banks  of  the  river  at  the 
roar  of  the  pile  and  brush  protection.  As  no  regular  crew  was  employed  to  run 
the  pile  driver,  the  crew  on  dredge  No.  4  was  employed  when  needed  for  sharpening 
and  driving  piles  for  both  piers,  and  up  to  June  10, 1894,  80  piles  have  been  driven 
for  the  piers;  brush  was  cut  and  made  into  857  mats,  and  the  mats  sunk  in  place  in 
the  piers  with  120  cords  of  stone.  Six  hundred  and  ninety -seven  linear  feet  of  wale 
timbers  were  framed  and  secured  in  place,  completing  the  construction  of  pile  and 
brush  protection  piers.  All  that  remains  to  complete  the  work  is  to  change  the 
direction  of  the  river  so  that  it  will  run  over  the  new  dam :  1,600  cubic  yards  of  mate- 
rial have  already  been  removed  up  to  June  10,  1894,  and  aeposited  at  the  side  of  the 
channel. 

DREDGINa   LOWER  FOX   KIVER. 

Channel  below  Rapide  Croche  Lock, — The  object  of  this  work  was  to  provide  a  chan- 
nel 100  feet  wide  and  1  foot  deep  below  the  level  of  upper  surface  of  the  lower  miter 
sill  of  Rapide  Croche  Lock,  between  the  dam  and  Wrightstown  bridge,  a  distance 
of  about  8,000  feet. 

Dredge  No.  3  worked  here  from  August  11  to  November  14,  1893,  removing  19,303 
cubic  yards  of  gravel,  bowlders,  and  clay,  of  which  2,421  yards  were  banked  on  the 
left  side  of  the  channel,  12,049  yards  were  loaded  into  scows,  towed  by  steamer  Bos- 
cobel  to  deep  water  near  right  bank  of  the  river  and  dumped,  and  4,833  yards  were 
loaded  in  scows,  towed  to  Little  Kaukauna  dam,  and  dumped  as  backing  to  the  dam. 

Dredge  No.  2  was  employed  from  October  1  to  November  14,  1893,  removing  9,230 
cubic  yards  of  gravel  and  clay,  6,089  yards  of  which  were  banked  on  the  left  side  of 
the  channel,  and  3,141  yards  loaded  in  scows,  towed  by  steamer  Boaoobel  to  deep  water, 
and  dumped. 

Dredging  was  suspended  on  November  14, 1893,  and  the  plant  laid  up  for  the  winter. 

Work  was  resumed  by  dredge  No.  3  on  May  9, 1894,  and  up  to  June  10  she  removed 
6,284  cubic  yards  of  material,  702  yards  of  which  were  placed  on  the  bank  of  the 
river  and  the  remainder,  5,582  yards,  was  put  into  dump  scows,  towed  to  deep  water 
by  tugboat  General  Warren,  and  dumped.  Dredge  No.  2  resumed  work  on  Slay  11, 
1894,  and  removed  3,296  cubic  yards  of  material,  placed  in  dump  scows,  towed  by 
tugboat  General  Warren  to  deep  water,  and  dumped.  Total  number  of  cubic  yards 
dredged  up  to  June  10,  1894,  is  38,113.  The  dredging  of  this  channel  will  be  com- 
pleted at  tne  end  of  this  fiscal  year. 

Channel  below  Combined  Locks  at  Little  Chute, — This  work  was  done  by  dredge  No. 
2  between  August  31  and  October  3,  1893.  It  consisted  in  excavating  to  a  depth  of 
6  inehes  below  the  level  of  the  upper  plane  of  lower  miter  sill,  of  the  Combined 
Locks,  a  channel  100  feet  wide  and  900  feet  long,  commencing  just  below  the  Com- 
bined Locks.  Four  thousand  three  hundred  and  twenty -nine  cubic  yards  of  material 
(limestone  rock  and  gravel),  889  yards  of  which  had  to  bo  handled  twice,  were 
removed  and  deposited  on  a  bank  at  the  left  side  of  the  channel. 

Channel  at  Grignon  JRapids. — Dredges  Nos.  2  and  3  continued  this  work  from  the 
beginning  of  the  fiscal  year  until  August  24, 1893,  when  it  was  finished.  Dredge  No. 
k  removed  4,197  cubic  yards  and  dredge  No.  3, 4,608  yards,  the  material  being  solid 
rock,  bowlders,  and  gravel.  The  rock  (2,873  yards)  was  thrown  into  a  bank  on  the 
left  side  of  the  river  ibr  f^iture  use ;  the  other  material  (5,932  yards)  was  loaded  into 
dump  scows,  towed  into  deep  water  in  Little  Lake  Buttes  des  Morts,  and  dumped. 
Drilling  and  blasting  was  necessary  to  remove  an  area  of  about  30  by  50  feet ;  19  holes 
were  diilled  to  a  depth  of  4  feet  and  the  rock  blasted  by  dynamite  and  then  taken 
out  by  dredges.  The  channel  Was  sounded  by.  means  of  a  framework  attached  to 
the  side  of  a  90- foot  scow,  with  a  crosspiece  at  proper  depth.  The  scow  was  guided 
along  the  entire  length  of  the  channel,  and  any  shallow  spots  discovered  were 
removed. 
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The  work  of  dredging  in  the  Grignon  Rapids  was  began  May  25,  1891,  and  has 
resulted,  as  intended,  in  a  channel  100  feet  wide  and  7  feet  deep  below  the  level  of 
the  crest  of  Appleton  upper  dam  from  the  Milwaukee  and  Northern  Railroad  bridge 
throughout  the  entire  length  of  the  rapids  (about  4,000  feet).  In  all,  65,831  cubic 
yards  of  limest-one  rock  (requiring  some  drilling  and  blasting),  bowlders,  and  hard- 
pan  have  been  removed,  at  a  total  cost  of  $18,647.12,  or  28^  cents  per  yard. 
Very  respectfully,  your  obedient  servant^ 

•  Samuel  Whitnky, 

Aeaiatant  Engineer, 
Maj.  James  F.  Gregory, 

Corps  of  Engineer 8 J  U.  S.  A. 


REPORT  OF  MR.   J.   H.   M.    WIGMAN,  U.    S.    ATTORNEY. 

Green  Bay,  Wis.,  June  28, 1894, 
Major:  Hon.  Richard  Olney,  by  his  letter  dated  October  27,  1893,  directed  me  to 
take  charge  of  all  the  cases  and  litigations  on  behalf  of  the  United  States  then  in 
the  hand  of  Mr.  A.  £.  Thompson,  the  special  assistant  U.  S.  attorney. 

At  the  time  I  took  charge  of  such  cases  and  litigations  there  were  pending  in  the 
circuit  court  of  the  United  States  for  the  eastern  district  of  Wisconsin,  three  cases 
for  damages  for  flowage,  each  of  whicli  wae  an  appeal  from  the  award  of  the  com- 
missioners, namely: 

ALBERT  HIRTE   V.    THE   UNITED   STATES. 

Hirte  filed  his  petition  December  20,  1886,  claiming  $718  damages  for  flowage  to 
his  lands ;  on  December  19,  1888,  the  commissioners  made  an  award  by  which  they 
allowed  him  $75,  and  he  appealed.  Hirte  made  a  proposition  to  accept  a  judgment 
for  $200  without  costs.  The  proposition  was  submitted  to  the  Attorney-General,  and 
by  his  direction  accepted,  and  in  pursuance  of  such  compromise  judgment  was 
entered  against  the  United  States  on  November  5,  1893,  for  $200. 

PHILLIP  CAS80DAY   V.   THE   UNITED   STATES. 

This  also  was  an  appeal  from  the  award  of  the  commissioners.  Cassoday  claimed 
$1,800  damages  for  the  flowage  of  his  lands ;  the  commissioners  awarded  him  noth- 
ing ;  he  made  a  proposition  to  settle  the  case  by  taking  j  udgment  for  $200.  It  would 
have  probably  cost  the  United  States  $400  to  try  the  case,  and  as  he  had  sustained 
some  damages  a  recommendation  was  made  to  offer  him  a  judgment  for  $100;  and  by 
the  direction  of  the  Attorney-General  his  acceptance  was  accepted,  and  on  Novem- 
ber 5,  1893,  judgment  was  entered  against  the  United  States  for  $100,  without  costs. 

PATRICK    M'GRAY  V.   THE   UNITED   STATES. 

Also  an  appeal  from  the  award  of  the  commissioners. 

Patrick  McGray  filed  his  petition,  claiming  $1,700  damages.  Commissioners  were 
appointed  September  6, 1886.  The  commissioners  made  an  award  that  the  petitioner 
was  entitled  to  nothing. 

The  claimant  died;  his  estate  was  settled  without  any  reference  to  this  claim. 

James  McGray,  a  son,  claiming  as  heir-at-law,  appealed,  or  rather  attempted  to 
appeal.  A  motion  to  dismiss  the  appeal  was  made  and  pending.  As  there  was  no 
question  that  tlie  McGray  estate  had  sustained  some  damage,  and  the  owners  of  the 
adjoining  lands  had  been  awarded  damages,  the  proposition  to  accept  a  judgment 
for  $375  in  settlement  was,  by  direction  of  the  Attorney -General,  accepted,  and  on 
Marc'h  28, 1894,  judgment  w^as  entered  against  the  United  States  for  $375. 

On  the  8th  day  ot  November,  1886,  a  suit  in  equity  was  commenced  by  the  United 
States  in  the  circnit  court  of  the  United  States  for  the  eastern  district  of  Wisconsin 
against  the  Winnebago  Paper  Company  and  others,  owners  of  the  water  power  on 
the  Fox  Kiver,  praying  that  the  defendants  in  said  action  should  be  enjoined  and 
forbidden  from  taking  water  from  the  pool  of  the  Fox  River  below  the  crest  of  the 
dam  at  Menasha. 

A  supplemental  complaint  was  filed  on  the  first  Monday  in  March,  1892.  Two  cross- 
bills were  filed  in  said  action  against  the  United  States,  one  by  the  defendants,  users 
of  water  from  the  Menasha  Channel,  and  the  defendants,  users  of  water  frpm  the 
Neenah  Channel,  and  the  other  by  the  Green  Bay  and  Mississippi  Canal  Company.  To 
such  crossbills  pleas  had  been  filed  by  Mr.  Thompson  raising  the  question  as  to 
whether  the  United  States  could  be  made  defendant  without  its  consent.  These  pleas 
were  argued  and  determined  against  the  United  States.  Exceptions  to  each  of  said 
crossbills  were  then  filed,  and  were  argued  in  September,  1893,  and  determined  against 
the  United  States. 
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Leave  to  demur  or  answer  was  thereapon  granted  to  the  United  States,  the  time 
for  which  has  been  from  time  to  time  extended  and  not  yet  expired.  Either  a  demnrrer 
or  answer  to  the  crossbills  will  bo  filed  before  the  next  term  of  said  court. 

An  action  of  ejectment  is  also  pending  in  the  circuit  court  of  the  United  States  for 
the  eastern  district  of  Wisconsin  against  the  Manufacturing  Investment  Company, 
lessees  of  the  water  power  from  the  Green  Bay  and  Mississippi  Canal  Company,  whose 
mills  are  situated  near  the  fourth  lock  in  Apple  on.  They  made  an  excavation  and 
built  a  retaining  wall  near  the  lock  on  land  claimed  by  the  Unitefl  States.  The 
defendant  answered,  and  set  up  a  counterclaim;  to  this  counterclaim,  the  Govern- 
ment, by  Mr.  Thompson,  demurred.  The  demurrer  was  argued  by  Mr.  Thompson,  and 
determined  in  favor  of  the  United  States. 

This  action  is  at  an  issue,  but  has  not  yet  been  tried. 
Yours,  very  respectfully, 

J.  H.  M.  WiGMAJf, 

V.  S,  Attorney,  Eastern  District  of  WisconMn, 
M%j.  James  F.  Gregory, 

Corps  of  Engineers f  JJ,  S.  A. 


COMMERCIAL  STATISTICS. 

List  of  articles  transported  on  Fox  Either y  Wisconsin,  during  the  seas&tt  of  189S, 


Artioles. 


Apples 

Beer 

Brick 

tJlay 

Coal 

Cord  wood 

Cednr  posts 

Brain  tile 

Flour,  millstaff,  etc 

Fish 

Gravel 

Laths 

Lime 

Livestock 


Quantity . 


Tons. 

8 

55 

11,061 

627 

20,096 

18, 130 

279 

103 

1,739 

204 

2,803 

■     82 

425 

830 


Articles. 


Lumber. . . . . . 

Logs 

Merchandise 

Nails 

Pig  iron 

Pulp  wood.., 

Salt 

Sand 

Sewer  pipe . . 

Shingles 

Stone 

Total... 


Quantity. 


Tons. 

9,294 

104. 028 

1.913 

4 

100 

7.146 

2.237 

7,171 

565 

1,406 

12,234 


202.443 


Passengers,  50,134. 
List  of  boats  navigating  Fox  Eiver  between  Portage  and  Green  Bay,  Wis,,  June,  1894, 


Kame  of  boat. 


Bvalyn 

K.  M.  Hutchinson* 

Henrietta* 

Fashiont 

Citvof  Berlin t.... 

B.J.Carter 

J.  H.  Marston 

John  Lynch \ 

Ossian  Cook 

O.B.Reed* 

Husllert 

Laura  May 

<}eorgeLacyf 

John  £>ennessen  . . , 

M.  Bumette 

Nettie  Dennessen . . 
D.A.Cady  (tug)t.. 
H.  D.  Moore  (tug)  *  .. 
Affnes  C.  (tug)  . . . 

WaWa(tug) 

Volunteer  (tug) . . . 
D.L.Libbey(tug)*.- 
Georgia  (scow)  . . . 
Edipse  (scow) 


Draft. 


Stenra 
or  sail. 


Name  of  boat. 

Draft. 

Tonnage. 

Feet. 

Emma(scow) 

4i 

45 

Venture  (scow) ..... 

6 

91 

Julia  (scow) 

5 

44 

Brunette  (scow) 

4 

65 

Long  Tom  (barge)  .. 

5 

145 

Nlebaner  (barge)  ... 

3 

20 

Hustler  ( barge) t.... 
D.A.Cady(barge)t 

2i 

4 

90 
125 

Jumbo  (barge) 

A.     P.     Grover, 

5 

97 

C) 

C) 

(schooner).  § 
P.  6.  Locke  (schoon- 

<:) 

C) 

..^""h^  .     . 

C.   H.  Johnson 

C) 

C) 

(schooner). § 

John  Sohuette 

C) 

C) 

(schooner)  .$ 

Transfer  (schooner)^ 

C) 

(!) 

C) 

Ogden  (schooner;  (.. 
Red,  White  and  Blue 

C) 
C) 

(schooner)  .6 

Mineral  State 

11 

C) 

(schooner)  .$ 

IdaTorr6nt§ 

(T) 

C) 

Steam 
or  sail. 


Sail. 

Do. 

Do. 

Do. 
Tow. 

Do. 

Do. 

Do. 

Do. 

Sail. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 

Do. 

Steam. 


*Boats  that  run  to  Winneoonce  occasionally. 
tBoats  that  ran  above  Oshkoeh. 


t  Not  given. 

§  Boau  that  run  between  Green  Bay  and  De  Pere. 
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lifumher  of  lockages  on  Fox  Biver,  WiBconnn,  for  the  calendar  year  189S> 


No. 


Lock. 


Depere 

Little  Kaakaiina 

Kiipide  Croche 

KHukanna,  fifth 

Kaukauna,  fourth 

Kaukamia,  third 

Kaukauna,  second 

Kankauna,  first 

Little  Chute,  fourth  )  ..««vi«^ 
Little  CJhute,  third    J  ««nWiied 

Little  Chnte,  second 

Littie  Chute,  first 

Cedars 

Appleton,  fourth 

Appleton,  third 


Lock- 

'no 

■gM. 

16 

545 

366 

17 

307 

18 

425 

19 

425 

20 

409 

21 

422 

22 

426 

23 

C380 
>380 

24 

25 

878 

26 

375 

27 

380 

393 

442 

Lock. 


Appleton,  second 
Appleton,  first... 

Menasha 

Eureka 

Berlin 

White  Klver 

Princeton 

Grand  River 

Montello 

(rovernor  Bend... 
Fort  Winnebago . 
Portage 

Total 


Lock- 
ages. 


629 
505 
495 
598 
116 
121 
136 
67 
63 
108 
100 


9.489 


J  J  23. 
OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  FOX  RIVER,  WISCONSIN. 

The  expenditares  for  maintaiuiDg  the  existing:  depth  of  navigation 
throughout  the  Fox  River  and  canals;  for  repairs  to  mechanical  con- 
structions that  have  been  completed  and  in  use,  but  afterwards  injured 
by  Hood  or  otherwise;  for  current  repairs  to  old  locks  and  dams  and 
lock  houses,  and  for  lock-tenders'  services  have  been  paid  from  the 
indefinite  appropriation  for  ^<  operating  and  care  of  canals  and  other 
works  of  navigation  "  provided  by  section  4  of  river  and  harbor  act  of 
July  5,  1884. 

In  accordance  with  this  section  an  itemized  statement  of  the  expendi- 
tures is  appended  hereto. 

The  work  during  the  fiscal  year  has  consisted  principally  in  dredging 
the  channels  of  the  river  and  canals  and  in  making  repairs  of  boats, 
dredges,  lock  houses,  locks,  dams,  and  canal  banks. 

For  details  of  the  work  attention  is  invited  to  the  appended  report 
of  Assistant  Engineer  Samuel  Whitney. 

Money  statement. 

July  1, 1893,  balance  unexpended $14,456.41 

Amonnt  aUotted  for  fiscal  year  ending  June  30,  1894 32, 430. 55 

46, 886. 96 
Jnne  30, 1894,  amonnt  expended  during  fiscal  year 36, 958. 24 

July  1, 1894,  balance  unexpended 9, 928. 72 

July  1, 1894,  outstanding  liabilities 1,313.13 

July  1, 1894,  balance  available 8,615.59 

i  Amount  (estimated)  for  expenditure  in  fiscal  year  ending  June  30, 1895 . .  *  30, 882. 37 
(  Amount  available  for  fiscal  year  ending  June  30, 1895 39, 497. 96 


REPORT  OF   not.    SAMUEL  WHITNEY,    ASSISTANT  ENGINEER. 

U.  S.  Fox  River  Improvement,  Engineer  Office, 

Oehkoah,  Wis.,  June  SO,  1894. 
Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  upon  "  oper- 
ating Aud  care  of  canals  and  other  works  of  navigation,  on  the  Fox  River/'  for  the 
'    alyear  ending  June  30, 1894: 

*  Amonnt  allotted  if  estimate  is  approved* 
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Work  during  tho  year  conaifited  principally  in  constracting  an  apron  along  the 
ftont  of  Kapide  Croche  Dam;  partially  reonilding  Little  Chute,  first  lock;  building 
four  new  gates  for  Appleton,  first  lock,  and  four  for  Little  Chute,  second  lock: 
repairs  of  lock  houses  at  Kaukauna  (fifth),  Cedars,  Berlin,  and  Princeton  looks; 
rebuilding  the  foot  walks,  winch  house,  winch  track,  etc.,  over  the  sluice  ways  of 
Appleton  upper  dam;  making  necessary  repairs  of  plant;  removing  bars  in  the 
Upper  Fox  Rivei  by  dredging,  and  in  making  incidental  repairs  of  locks,  dams,  and 
canal  banks. 

Navigation  was  maintained  from  Green  Bay  to  Portage  during  the  year,  except 
when  closed  by  ice. 

REPAIRS  OF  LOCKS,  ETC. 

Depere  Lock. — Twenty -five  cubic  yards  of  earth  were  removed  from  the  rear  of 
coping  timbers  of  the  upper  wing  walls,  preparatory  to  replacing  the  decayed  cop- 
ing with  new  material.  The  canal  face  of  the  crib  work  of  wing  walls  was  covered 
with  two  thicknesses  of  2-inch  vertical  sheet  piling  from  top  of  wing  wall  to  bed  of 
canal :  over  this,  one  thickness  of  4-inch  plank  was  placed  horizontally  from  the 
top  or  the  wing  wall  to  surface  of  water  for  fender  plank.  The  valve  rods  in  the 
upper  gates  became  disconnected  from  the  valves,  the  gates  taken  out,  valve  rods 
repaired,  and  the  gates  replaced. 

Depere  Dam. — The  bulkheads  at  the  sides  of  the  five  flumes  in  the  right  half  of  the 
dam  were  rebuilt.  Provision  was  made  to  close  the  flumes  with  plank  which  can 
be  easily  removed  if  necessary  during  high  water,  so  that  the  flumes  can  be  used  as 
sluice  ways.  The  upper  course  of  timber  of  the  crib  connecting  the  right  abutment 
of  the  United  States  dam  with  the  abutment  of  the  old  dam,  being  badly  decayed, 
was  torn  ofi'  and  a  course  of  new  timber  ])ut  in  place. 

Lilile  Kaukauna  Lock, — No  repairs  required. 

Little  Kaukauna  Dam. — Dredge  No.  3  was  employed  to  remove  a  portion  of  the  old 
spar  dam  so  that  scow  loads  of  dredged  material  could  be^taken  to  the  rear  of  the 
pile  dam  and  dumped  where  needed  for  repairs  of  the  backiuff.  Five  thousand  and 
sixtv-fonr  cubic  yards  of  clay  and  travel  were  placed  as  backing  to  the  dam,  4,853 
yards  of  which  was  a  part,  of  that  dredged  from  below  Rapide  Croche  Lock  for  the 
urpose  of  widening  and  deepening  the  channel  between  the  lock  and  Wrightstown 
ridge,  and  the  remainder,  211  yards,  was  wheeled  from  the  bank  of  the  river  to  a 
point  near  the  ri^ht  abutment,  not  accessible  to  scows. 

Kapide  Croche  Lock, — No  repairs  needed 

Rapide  Croche  Dam. — This  dam  is  of  crib  work,  filled  with  stone;  it  is  about  11 
feet  high  and  the  width  at  the  base  is  but  14  feet.  Since  it  was  constructed  (in  1876) 
it  has  gradually  moved  downstream,  and  in  order  to  prevent  further  movement  an 
apron  of  crib  work  10  feet  in  width  and  7  feet  in  height  was  built  and  sunk  in 
front  of  the  dam  and  filled  with  stono.  Then  that  part  of  the  dam  in  front  of  the 
crest  (about  6  feet  in  width)  and  the  new  crib  work  were  covered  with  3-inch  plank 
laid  three-fourths  of  an  inch  apart  and  with  downstream  slope  of  3  inches  to  1  foot. 
The  left  abutment  was  extended  downstream  24  feet  by  crib  work  filled  with  stone. 
Before  sinking  the  crib  work,  all  bowlders,  loose  rock,  etc.,  were  removed  from  the 
rock  bed  of  the  river  upon  which  the  cribs  rest.  Two  hundred  cubic  feet  of  large 
stone  and  19  cords  of  rubble  stone  were  placed  to  riprap  the  bank  of  the  river  for  a 
distance  of  70  feet  below  and  75  feet  above  the  right  abutment.  The  stone  used  to 
fill  the  new  apron  and  the  crib  extension  of  the  Jeft  abutment  is  a  part  of  that 
dredged  from  the  channel  at  Grignon  Rapidb  and  was  transported  to  the  dam  by  tug- 
boat General  Warren,  and  that  used  to  riprap  the  right  bank  of  the  river  was  brought 
from  Kaukauna  quarry  by  the  same  boat. 

Canal  banks  at  Rapide  Croche, — Eleven  thousand  five  hundred  and  eighty  cubic  feet 
of  large  stone  were  placed  to  riprap  the  river  slope  of  the  canal  bank  for  a  distance 
of  240  feet  above  the  head  of  the  lock,  completing  the  protection  of  the  bank  where 
exposed  to  the  current  of  the  river.  The  stone  used  for  this  work  was  brought  from 
the  quarry  at  Kaukauna  by  tugboat  General  Warren. 

Kaukauna  Fifth  l/ocfc.— Sand  and  mud  that  had  washed  into  the  upper  gate  recess, 
which  prevented  the  opening  of  the  gates,  was  removed  by  means  of  a  hand  dredge. 

Lockliouee  at  Kaukauna  Fifth  Lock.— An  addition  15  by  20  feet  was  built  to  the  lock 
house  for  use  as  a  kitchen  and  wood  shed. 

Kaukauna  Fourth  Lock, — Slight  repairs  were  made  to  the  chains  of  the  platform 
valves. 

Kaukauna  Third  Lock. — Slight  repairs  were  made  to  the  hangings  of  all  the  gates 
and  the  chains  of  the  platform  valves. 

Faukauna  Second  Lock, — No  repairs  needed. 

Kaukauna  First  Lock. — A  new  goose  neck  was  made  for  one  of  the  suspension  rods 
of  one  of  the  lower  gates,  and  the  gate  spars  strengthened  by  fastening  oak  strips 
on  under  side. 

Kaukauna  warehouse, — The  tin  covering  of  the  roof  was  painted  two  coats  of 
mineral  paint. 


I 
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'  Kaukauna  Dam.— The  cribs  at  the  ends  of  the  70- foot  needle  sluiceway  were 
entirely  rebuilt  and  filled  with  stone.  Twenty-three  broken  trestles,  supporting 
the  footwalk  leading  from  the  left  abutment  to  sluiceway,  were  replaced  by  new 
trcHtles. 

Guard  gates  at  head  of  Kaukauna  Canal. — No  repairs  required. 

Combined  Locks  at  Little  Chute. — Slight  repairs  were  made  to  the  valve  gearing  in 
the  middle  platform.  , 

Little  Chute  Second  Lock. — (Right  lower  wing  wall.)  The  fender  timbers  along  the 
face  of  the  wall,  which  had  become  badly  decayed,  were  replaced  by  8,560  feet, 
B.  M.,  of  .pine  timber,  and  a  new  plank  walk  was  laid  along  the  top  of  the  wall  for 
a  distance  of  about  100  feet  below  the  lock. 

Building  new  lock  gatee.^The  old  gates  were  removed  and  four  new  solid  timber 
gates  made  and  hung  in  place.  The  gate  hangings  were  all  repaired,  new  hand 
rails  made  and  placed,  and  the  capstan  platforms  weie  leveled  up  and  put  in  good 
repair. 

Little  Chute  First  Lock. — This  lock  was  put  in  thorough  repair  during  the  winter 
of  1893-^94.  The  old  timber  and  plank  facing  of  inner  face  of  lock  w&lls  was 
entirely  torn  off;  new  middle  girts  and  posts  of  oak  were  framed  and  secured  to 
walls,  and  the  framework  covered  with  two  thicknesses  of  2-inch  plank;  the  lower 
hollow  quoins. were  replaced  by  new  ones;  the  old  capstan  platforms  were  torn 
down,  and  four  new  ones  built  in  place. 

Little  Chute  Dam, — No  repairs  made. 

Canal  hanks  at  Little  Chute. — No  repairs  made. 

Cedars  I^ock  and  Dam. — No  repairs  required. 

Lock  house  at  Cedars  Lock, — The  lock  house  was  painted  two  coats  inside  and  out. 

Appleton  Fourth  Lock. — One  new  gate  spar  was  made  and  attached  to  the  gate. 

Appleton  Lower  Dam. — The  truss  beams  supporting  the  gates,  the  winch  house, 
winch  track,  arms  of  gates,  and  hand  rail  of  footwalk  over  the  sluiceways  were 
painted  one  coat. 

Appleton  Third  Lock. — New  fender  planks  were  placed  on  lower  ri^ht  gate,  and 
1,908  feet,  6.  M.,  pine  timber  were  iramed  and  bolted  in  place  to  repair  the  coping 
of  lower  right  wing  wall. 

Appleton  Second  Lock.—VendeT  planks  were  framed  and  placed  on  upper  gates. 

Appleton  First  Lock. — The  old  gates  were  removed  and  four  new  solia  timber  gates 
made  and  hung  in  place.  New  hand  rails  were  put  on  the  new  gates,  and  a  new  gate- 
apar  for  upper  right  gate  was  made,  and  a  spar  for  lower  left  gate  repaired. 
.  Appleton  Upper  Dam. — The  old  winch  house,  winch  track,  and  footwalk  over  the 
slaiceways  were  entirely  rebuilt  and  painted  two  coats,  and  the  old  arms  of  gfttos 
and  the  trussed  beams  supporting  the  gates  were  painted  one  coat.  - 

Menasha  Lock.— A  broken  valve  rod  on  the  lower  left  hand  gate  was  taken  otf^: 
mended,  and  replaced. 

Menasha  Dam. — Nothing  done  to  this  dam. 

Canal  hanks  at  Menasha. — (See  JDredging  Lower  Fox  River.) 

Eureka  Look. — No  repairs  required. 

Eureka  Dam. — Sink  holes  in  the  backing  of  the  dam  were  tilled  with  45  cubic 
yards  of  gravel,  transported  from  a  dredge  bank  at  Sacramento  by  the  steamer  Fox. 

Berlin  Lock. — No  repairs  made. 

Lock  house  at  Berlin  Lock.— The  roof  was  reshin^led;  200  linear  feet  of  decayed 
crown  molding  of  cornice  replaced  by  new  material;  the  eaves  troughs  and  con- 
ductor pipes  were  put  in  good  repair  and  painted,  and  slight  repairs  made  to  the 
outside  cellar  door  and  frame.  The  walls  and  ceiling  of  the  kitcnen,  dining  room 
and  one  bedroom  were  papered,  and  the  kitchen  floor  painted  one  coat. 

fVhite  Biter  Lock  and  Dam. — No  repairs  were  made  during  the  year. 

Princeton  Lock  and  Dam. — No  repairs  made. 

Lock  house  at  Princeton  Look. — Tne  roof  was  reshingled;  the  hips  of  the  roof  were 
covered  with  new  tin  shingles;  the  valleys  lined  with  new  tin,  and  the  eaves  troughs 
painted  one  coat. 

Grand  Biter  Lock  and  Dam. — No  repairs  needed. 

Lock  house  at  Grand  Biver  Lock. — No  repairs  re<iuired. 

Montello  Lock  and  Dam. — ^No  repairs  done. 

Montello  Levee. — No  repairs  required. 

Governor  Bend  Lock  and  Dam.— No  repairs  needed. 

Fort  Winnebago  Look. — No  repairs  required. 

Portage  Canal. — No  repairs  made. 

Portage  Levee. — ^No  repairs  made  during  the  year. 

DREDGING  UPPER  FOX   RIVER. 

Dredge  No.  5  completed  the  work  of  dredging  mud  and  sand  from  bars  in  the  river 
between  Grand  River  Lock  and  the  head  of  Lake  Apuckawa  on  July  5,  1893,  remov- 
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ing  964  cubic  yards  of  material.  She  was  then  towed  by  tugboat  Fax  to  the  foot  of 
Fort  Winnebago  Lock,  where  she  removed  187  cubic  yards  of  sand  from  the  turning 
place  for  boats.  The  dredge  then  proceeded  to  the  head  of  Portage  Canal  for  the 
purpose  of  removing  small  bars  between  the  head  of  the  canal  and  Wisconsin  street 
bridge  at  Portage.  One  thousand  one  hundred  and  seventy  cubic  yards  of  mud  and 
sand  were  taken  out  of  the  canal,  421  cubic  yards  of  which  were  loaded  on  flat  scows 
for  use  in  ba<5king  the  walls  of  the  Portage  Lock,  and  the  remainder  (749  yards)  was 
placed  on  the  right  bank  of  the  oanal.  The  dredge  then  went  to  a  point  200  feet 
below  Fort  Winnebago  Lock  and  removed  2,211  cubic  yards  of  sand  from  the  bar  at 
that  place,  585  yards  of  which  were  placed  on  flat  scows,  taken  to  Portage  Lock,  and 
placed  for  backing  ♦he  walls.  The  removal  of  this  bar  was  completed  on  July  31, 
1893,  and  the  dredge  was  then  towed  by  tugboat  FoxXo  foot  of  Pi-inceton  Lock,  and 
commenced  the  removal  of  all  bars  in  the  river  between  that  point  and  section  post 
52,  completing  the  work  ou  August  23,  1893.  From  the  bars  below  the  lock  the 
dredge  removed  1,632  cubic  yards  of  sand,  and  7,847  cubic  yards  from  bars  between 
section  posts  51  and  52.  The  dredge  was  then  towed  to  Berlin,  August  24,  to  exca- 
vate the  pit  for  the  new  dam.  Dredge  No.  7,  loaned  to  the  city  of  Oshkosh  July  9, 
1892,  by  author! tv  of  the  Secretary  of  War,  was  returned  to  Eureka  Lock  on  the 
19th  of  August,  1893,  and  commenced  the  work  of  removing  bars  in  the  river  between 
the  foot  of  the  lock  and  section  post  24.  Twenty-nine  thousand  seven  hundred  and 
ninety-seven  cubic  yards  were  removed,  1,216  yards  of  which  had  to  be  rehandled  in 
order  to  place  it  at  a  safe  distance  from  the  channel  of  the  river.  The  removal  of 
bars  necessary  to  be  done  for  the  season  having  been  completed,  dredging  was  sus- 
pended on  October  14,  1893,  and  the  dredge  towed  to  Eureka  Lock  by  tugboat  i^ox, 
where  she  was  laid  up  for  the  winter  and  placed  iu  charge  of  the  lock  tender. 
Dredging  was  resumed  on  May  11,  1894,  at  the  point  where  work  was  suspended  last 
season,  at  a  point  between  section  posts  23  and  24.  Eleven  thousand  nine  hundred 
cubic  yards  of  sand  and  clay  were  removed  from  bars  in  the  river,  3,237  yards  of 
which  were  rehandled  and  deposited  on  the  right  bank  of  the  river,  and  6,339  yards 
were  dumped  iu  the  river  at  the  side  of  the  channel  and  will  have  to  be  rehandled 
in  order  to  place  it  on  the  river  bank.  Dredge  No.  4  having  completed  the  work  at 
Menasha,  in  connection  with  canal  banks  at  Rapide  Croche  (loading  large  pieces  of 
stone  on  scows,  to  be  used  as  riprap  for  the  c.inal  banks)  on  the  20th  of  August,  1893, 
was  towed  as  far  as  Omro  by  the  tugboat  General  Warren,  then  by  tugboat  Fox  to  a 
short  distance  above  Eureka  Lock,  and  on  August  23, 1893,  began  the  work  of  remov- 
ing bars  in  the  river  between  that  point  and  section  post  32  (near  Berlin).  From 
between  the  lock  and  section  post  28,  4,252  cubic  yards  of  sand  were  removed: 
between  section  posts  28  and  29,  2,164  yards;  between  section  posts  29  and  30,  2,26o 
yards ;  between  section  posta  30  and  31,  2,890  yards,  and  between  section  posts  31 
and  32,  1,250  cubic  yards,  making  a  total  of  12,822  cubic  yards  of  material  excavated. 
Two  thousand  four  hundred  cubic  yards  of  this  material  had  to  be  rehandled  in 
order  to  place  it  where  it  would  not  run  back  into  the  channel.  The  removal  of  all 
bars  between  Eureka  Lock  and  Berlin  was  completed  on  September  22,  1893,  and  on 
September  23,  the  dredge  went  to  Berlin  to  be  laid  up  for  the  winter. 

DREDGING   LOWER  FOX   RIVER. 

Dredge  No.  4  completed  the  dredging  of  the  channel  of  Fox  River  below  DePere 
on  July  1,  1893.  She  was  then  towed  to  Menasha,  by  tugboat  General  Warren^  for 
the  purpose  of  cleaning  the  channel  of  the  river  from  the  lower  end  of  to  a  point 
4,000  feet  below  the  lock.  The  dredge  arrived  at  Menasha  on  July  5,  but  did  not 
commence  dredging  until  the  7th,  as  some  slight  repairs  had  to  be  m<ade  to  the 
machinery  and  the  long  spuds  changed  for  a  set  of  shorter  ones.  Five  thousand  two 
hundred  and  thirty-three  cubic  yards  of  material  were  removed  from  the  channel 
below  the  lock,  2,083  yards  of  which  were  dumped  on  the  dredge  bank  at  the  left  side 
of  the  channel,  and  1,800  .vards  were  placed  in  dump  scows,  towed  to  thebasin  above 
the  look  by  tugboat  General  Warren,  and  dumped  for  use  in  repairs  of  the  banks 
around  the  basin,  and  1,350  yards  were  dumped  in  deep  water  in  Little  Lake  Buttes 
des  Morts.  The  dredge  then  moved  into  the  basin  above  the  lock  and  removed 
about  25  cubic  yards  of  stone  from  the  canal  banks,  and  placed  4,669  cubic  yards  of 
dredged  material  to  widen  and  raise  the  banks  around  the  basin.  Of  the  material 
placed  ou  the  banks,  all  but  1,800  cubic  yards  were  dumped  into  the  basin  some  years 
ago  for  the  purpose  of  strengthening  the  banks,  but  had  never  been  placed  on  theui. 
This  material,  together  with  that  brought  from  the  channel  below  the  lock,  has 
increased  the  height  of  the  banks  around  the  basin  an  average  of  about  12  inches, 
while  the  width  of  the  banks  has  been  increased  about  10  feet.  This  work  was  com- 
pleted ou  August  13,  1893,  and  the  dredge  was  employed  until  August  20  at  work  in 
connection  with  repairs  of  canal  banks  at  Rapide  Croche  (loading  large  pieces  of 
stone  from  canal  banks  at  Menasha  on  to  scows  for  use  in  riprapping  the  river 
slope  of  the  canal  banks),  after  which  she  was  towed  to  the  Upper  Fox. 
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KEPAIRS  OF  BOATS  AND  DREDGES. 

Quarter  hoot  No,  i.— The  cabin  was  removed  from  the  old  to  a  new  hnll  and  towed 
from  Kankauna  to  Berlin  Lock.  Thirty-seven  broken  lights  of  glass  in  the  cabin 
windows  were  replaced  by  new  glass. 

PiJe-driter. — Kew  platform  sills,  leaders  and  ladder  were  made,  bolted  together, 
placed  on  a  scow,  and  a  spud  made  and  fitted  to  scow.  The  boiler  was  loaded  on  a 
scow  at  Berlin  and  the  scow  towed  to  Oshkosh  by  tugboat  Fox,  and  the  boiler 
repaired  by  putting  in  32  new  flues.    The  boiler  was  then  returned  to  Berlin. 

Eighty-foot  flat  soowtt, — The  two  80-foot  flat  scows  were  towed  to  Oshkosh  in  May 
1893,  hauled  out,  and  blocked  up  for  repairs.  The  old  sides,  deck,  and  deck  beams 
were  removed  and  replaced  by  new  material,  and  the  decks,  sides,  bottoms,  and  ends 
recalked,  completing  the  repairs  on  «)uly  22,  1893. 

Steam  tug  Fox. — A  new  gas-pipe  rudderpost  was  made  and  the  blade  aud  irons 
fitted  to  same,  and  the  rudder  secured  in  place;  the  piston  rods  of  the  main  engines 
T7ere  straightened  and  trued  up ;  the  throttle  valve  put  in  good  repair  and  changed 
so  as  to  work  the  reverse  way  from  what  it  originally  did ;  4  sight-feed  oil  cups 
were  fitted  and  placed -so  as  to  oil  the  slides  of  the  engines;  4  l^inch  holes  were 
drilled  into  the  firebox  part  of  boiler,  to  facilitate  the  cleaning  of  the  boiler,  and 
brass  plugs  were  fitted  to  the  holes;  new  brass  followers  were  made  and  fitted  to 
the  steam  pump;  new  shelves  were  put  in  upper  dining  room  and  two  staterooms; 
a  small  side  table  made  for  the  dining  room,  and  a  small  cupboard  was  made  for  the 
kitchen;  the  pilot  house  was  painted  one  coat  inside  and  put,  and  the  lower  cabin 
one  coat  outside;  the  walls  of  the  dining  room  and  the  floors  of  kitchen  and  dining 
room  of  lower  cabin,  the  deck  and  engine  rooms  and  hull,  were  painted  one  coat;  the 
steam  pipes  and  machinery  painted,  aud  the  name  painted  on  the  front  and  both 
sides  of  the  pilot  house  and  on  the  sides  of  the  wheelhouses.  The  repairs  were 
completed  and  the  boat  put  in  commission  on  April  14,  1894. 

iSteam  tug  Boscobel. — Two  new  bridge  trees  were  made  and  secured  in  place ;  new 
fender  strakes  bolted  on  outer  edge  of  guards;  two  wheel  beams  spliced;  both  pad- 
dle wheels  were  repaired ;  the  lower  eu<ls  of  27  studs  of  wheeUiouse,  which  were 
badly  decayed,  were  spliced  with  new  material,  and  the  sliding  and  bulkheads  of 
wheelhouses  repaired ;  3  new  stay  braces  were  made  and  put  on  crown  sheet  of 
boiler  to  replace  broken  ones;  the  outside  of  boiler  was  thoroughly  cleaned  and 
re-covered  *'ith  asbestos;  a  new  core  wheel,  core-wheel  shaft  and  pinion  were  made 
and  put  in  place;  the  old  x>addle- wheel  shaft  taiteu  out  and  turned  off  for  a  new 
coupling;  a  new  spool  put  on  shaft,  aud  the  shaft  replaced  and  lined  up.  The 
repairs  were  completed  and  the  boat  put  in  commission  on  June  2,  1894. 

Steam  tug  General  G.  K,  fTarrcw.— -The  boat  was  laid  up  lor  a  few  days  in  July,  1893, 
for  repairs,  and  the  crank  shaft  and  boxes  for  same  were  taken  out,  repaired,  and 
replaced,  and  a  new  oil  cup  provided  for  oiling  the  shaft.  The  machinery  was  put 
together  and  the  boat  put  in  commission  for  the  season  of  1894  on  May  1,  and  the 
boat  run  to  Oshkosh  to  nave  repairs  made  that  could  not  be  done  properly  at  Apple- 
ton.  The  stem  bearing  was  raised  up  so  as  to  bring  the  propeller  shaft  in  line ;  the 
reversing  lever  and  links  of  the  engine  were  taken  oft*,  tne  link  planed  true,  and  a 
steel  plate  fitted  to  the  side  of  link  block;  the  reversing  lever  wjw  straightened  and 
secured  in  place  by  a  new  steel  pin;  the  inside  of  the  engine  cylinder  was  smoothed 
to  a  true  diameter;  holes  in  the  coal  bunkers  were  patched  with  boiler  ))late;  parts 
of  the  machinery  painted,  and  the  side  seams  of  hull,  above  water,  were  recalked, 
completing  the  repairs. 

Dredge  No.  2, —  The  dredge  was  towed  by  the  tugboat  Genei'al  Warren  from  Cedars 
Lock  to  Appleton  t^econd  Lock,  for  repairs,  on  May  1, 1894.  The  dipper  was  shipped 
to  Chicago,  and  the  3  dipper  teeth  repointed  with  new  steel ;  new  boxes  for  dipper- 
handle  shaft  were  put  on  crane,  and  a  new  cap  made  for  the  box  at  the  upper  end  of 
the  crane  mast;  new  diagonal  braces  were  placed  in  crane;  the  turntable  put  in  good 
repair;  boxes  of  the  endless  chain  shaft  on  mast  of  turntable  were  rebabbitted;  the 
machinery  was  cleaned;  hoisting  and  swinging  engines  connected;  steam  and  water 

ipes  repacked  aud  connected;  the  boiler  washed  out;  hand  and  manhole  plates  of 

oiler  repacked;  a  new  pop  safety  valve  put  on  boiler;  the  heater  pix)e8  connected, 
and  a  water  catcher  placed  under  the  heater.  The  repairs  were  completed  and  the 
dredge  put  in  commission  May  11, 1894. 

Dredge  No.  S. — The  dipper  door  was  sent  to  Chicago  for  repairs.  A  new  steel  bot- 
tom was  put  on  framework  of  door  and  slight  repairs  made  to  the  doorlatch,  etc. 
The  dipper  handle  was  taken  down  and  the  top  edge  dressed  to  a  fair  surface  and 
replaced.  The  throttle  valve  of  the  swinging  engines  was  taken  to  a  machine  shop 
and  put  in  good  repair;  the  steam  and  water  pipes  were  connected;  hand  and  man- 
hole plates  of  boiler  and  stuffing  box  of  engines  repacked ;  bleeder  pipes  and  valves 
changed^  and  portions  of  the  machinery  painted.  The  skift'  and  wood  scow  belong- 
ing to  the  dredge  were  hauled  out  and  slight  repairs  made  to  same.  The  repairs 
were  completed  and  the  dredge  placed  in  commission  on  May  3,  1894. 
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Dredge  No.  4, — The  starboard  end  of  hoisting-dmiu  shaft  was  provided  with  a  new 
brass  box ;  new  steel  thrust  collars  and  new  brass  bnshin^s  were  put  in  end  of  dram, 
and  dil  caps  placed  to  oil  the  thrust  collars ;  the  old  blocks  in  the  friction  clutch  of 
hoisting  drum  were  taken  out  and  replaced  by  new  ones  of  hard  maple.  A  new 
wrist  pm  was  made  for  one  of  the  hoistmg  engines  and  the  boxes  of  the  crank  shaft 
rebabbitted.  Hog  rods  were  put  on  the  outside  face  of  the  lower  arm  of  the  crane^ 
to  prevent  the  springing  of  the  arm  sidewise.  The  machinery  was  cleaned,  pat 
together,  and  steam-pipe  connections  made,  completing  the  repairs.  The  dredge  was 
put  in  commission  May  16,  1894. 

Dredge  No,  5. — The  clam-shell  dipper  was  sent  to  Chicago  for  repairs.  New  lips 
were  made  and  ri vetted  to  dipper;  the  four  arm  lugs  were  rerivetted ;  new  steel 
bushings  were  put  in  throughout,  and  the  dipper  returned  to  Berlin.  New  sheaves 
for  closing  chains  of  dipper  to  run  on  were  put  in  place;  new  sheaves  were  made 
and  placed  for  hoisting  and  swinging  chains;  the  old  blocks  in  friction  clutch  of 
hoisting  drum  were  replaced  with  a  new  set  of  hard  maple  ones ;  new  boxes  were 
provided  for  hoisting  and  swinging  drum  shafts;  the  deck  pump  was  connected  with 
the  boiler;  the  machinery  was  cleaned  and  put  together,  completing  the  repairs,  and 
the  dredge  put  in  commission  on  May  4, 1894. 

Dredge  No.  7. — A  new  lip  and  four  new  steel  teeth  were  fitted  and  rivetted  to  dipper ; 
four  steel  pino  were  made  to  connect  dipper  handle  to  dipper,  and  two  new  oil  cups, 
for  oiling  thrust  collars  on  end  of  drum,  were  put  in  place.  The  machinery  was 
cleaned  and  put  together,  completing  the  repairs,  with  the  exception  of  putting  new 
hard  maple  blocks  in  the  friction  clutch  of  the  hoisting  drum  and  anew  hawser  pipe 
for  the  backing  chain.  The  dredge  was  put  in  commission  on  May  11,  1894.  After 
the  dredge  was  put  in  commission,  1,170  linear  feet  of  open  seams  in  the  deck,  ends, 
and  sides  of  hull  were  recalked'  with  one  thread.  The  calking  was  done  in  the 
morning  before  the  dredge  commenced  work  for  the  day  and  in  the  evening  after 
she  had  quit  work,  so  as  not  to  delay  the  dredging. 

MISCELLANEOUS. 

The  tugboat  Fox  was  employed  in  towing  dredges  on  the  Upper  Fox  from  place 
to  place,  in  supplying  them  with  fuel,'  in  towing  scows  with  materials  for  repairs  of 
locks  and  dams,  and  on  inspection  trips. 

The  tugboats  General  G.  K.  Warren  and  Boscohel  towed  dump  scows  for  dredges 
Nob.  2,  3,  and  4  for  the  channels  at  Grignon  Rapids  and  below  Combined  and  Rapide 
Croche  Locks,  scow  loads  of  materials  for  repairs  of  locks,  dams,  and  canal  banks, 
and  on  inspection  trips. 

CONTINGENCIES. 

The  Cook  block,  in  which  the  Engineer  Office  at  Oshkosh  was  located,  was  burned 
early  in  the  morning  of  December  1,  1893,  and  nearly  all  the  property  in  the  office 
destroyed.  By  courtesy  of  the  postmaster,  rooms  for  temporary  use  were  obtained 
in  the  Government  building  at  Oshkosh,  and  upon  application  to  the  Department 
permission  of  the  Secretary  of  the  Treasury  was  obtained  to  occupy  the  rooms  until 
snob  time  as  they  would  be  needed  for  the  next  session  of  the  U.  S.  court.  The 
rooms  were  occupied  until  May  14,  1894,  when  a  room  in  the  Cook  block  was  made 
ready,  new  furniture  was  purchased  and  moved  in,  and  office  quarters  taken  up  on 
that  date. 

Very  respectfully,  your  obedient  servant, 

Samuel  Whitney, 
Aeeisiant  Engineer. 
Maj.  James  F.  Gregory, 

Corj^e  of  Engineers,  U.  S.  A, 
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OPKRATIN6  AND  CARK   OF   CAXALS  AND   OTHER  WORKS   OF  NAVIGATION,   APPLIED  TO 
FOX  RIVER,  WISCONSIN  (SECTION  4  OF   RIVER  AND  HARBOR  ACT  OF  JULY  5,  1884). 

Detailed  statement  of  expenditures  far  fiscal -year  ending  June  SO,  1894,  ioith  itemized  state- 
ment of  expenses  att<iched,  as  required  by  the  above  act  of  July  6, 1884. 


Character  of  work,  etc. 

Item  of  expense. 

Amount. 

Total. 

Repairsof  De  Pere  Lock 

*^  Do 

Materials 

166.97 
100.75 

Labor 

Materials 

$167. 72 

Repairs  of  De  Pere  Dam 

Do 

336.29 
580.12 

Labor  and  transportation r. 

Materials 

916.  41 

K«pairH  of  Little  Kaukaana  Lock 

Do 

15.86 
6.00 

Labor 

Materials 

2L86 

Repairs  of  Little  Kaukaana  Dam 

Do 

271.99 
662.95 

Labor  and  transportation 

Materials 

934.94 

Repairsof  Kapide  Croche  Dam 

Do 

2,761.56 
2,  090. 49 

Labor  and  trannportation 

Labor 

4,  852. 04 
756.53 

Repairs  of  canal  banks.  Rapido  Croche 

Repairo  of  Kaukauna.  Fifth  Lock 

Repairs  of  lock  house  at  Kaukauna,  Fifth 
Lock. 

Do 

756. 53 

15.25 

142. 16 

09.92 

do 

15.25 

Materiald 

Labor 

do 

212.08 
3.00 

Repairs  of  KankaunA,  Fourth  Lock  ......... 

3.00 
9.85 
2.50 

2.94 
2.33 

Repairs  of  Kaukauna,  Third  Lock 

Materials 

Do 

Labor 

Repairs  of  Kaukauna,  Second  Lock 

Materials 

12  35 

Do .' 

Labor  

Pumu  for  well 

5.27 
5  50 

Repairs  of  lock  house  at  Kaukauna,  Second 

Lock. 
Repairs  of  Kaukauna,  First  Lock 

6.50 

18.00 
15.75 

Materials 

Do 

Labor 

Materials 

83.75 
19.58 

Repairs  of  Kaukauna  Dam 

19.53 

84.01 
209.62 

do 

Labor  and  transportation  -  r . , 

Labor 

243.68 
209.66 

Repairs  of  Little  Chute  Canal,  Third  Level. . 
Repairs  of  Little  Chute,  Second  Lock 

Do : 

209. 65 
711.  35 
849.97 

Materials 

Labor  and  transportation 

Materials 

1,661.32 

Repairs  of  Little  Chute,  First  Lock 

1.144.92 
1, 225.  38 

Do 

Labor  and  transportation 

Materials 

2, 370. 30 
14.75 

Repairs  of  lock  house  at  Cedars  Lock 

Repairs  of  Appleton,  Fourth  Lock 

14.75 
1.86 
3.00 

do 

Do 

Labor 

Materials 

4.86 
4.47 

Repairs  of  look  house  at  Appleton,  Fourth 

Repairs  of  Appleton,  Third  Lock 

Do 

4.47 

10.99 
34.00 

do 

Labor 

Materials 

44  90 

TZtf^'naJni  of  Annleton   Second  Look              .   .. 

13.67 
8.62 

Da 

Labor 

Materials 

22  29 

lldkTM ira  nf  Ann1<>t/m    Flmt.  T.nr1r    . 

400.09 
437.81 

Do 

Labor  and  transportation 

, 

Materials 

837.90 
38.70 

Repairs  of  Appleton,  Lower  Dam 

Repairsof  Appleton,  Upper  Dam 

Do 

38.70 

107.15 

83.42 

do 

Labor 

Materials 

190  57 

Repairsof  MenaahaLook 

Repairsof  Eureka  Dam 

Do          ..                   

2.55 
9.40 
81.81 

2.65 

do 

Labor 

Materials 

Labor 

41  21 

Repairs  of  lock  house  at  Berlin  Lock 

■^Do            

67.00 
42.00 

Materials 

109  00 

46.14 
53.50 

*^Do          

Labor 

98.64 
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OPERATING  AND   CARK   OF   CANALS,  KTC. — Continued. 

Detailed  statement  of  expenditures  for  fiscal  year  ending  June  30,  1894,  etc. — Continued. 


Character  of  work,  etc. 

It-em  of  expense. 

Amount. 

Total 

Genera,  repairs  of  locks,   dams,  and  canal 

banks. 
Dredging  bars.  Lower  Fox , 

Labor 

9200. 00 

418.11 
955.23 

$200.00 

Fuel,  sapplies,  etc 

Do 

Labor 

Fuel,  supplies,  etc 

Labor 

Rent  of  boat  yard  at  Oshkosh 

Repairs  of  dredge  No.  2 

1  373  34 

DredffiniT  bars.  X' oner  Fox  ...............>«>• 

1.273u34 
3, 262  25 

w.  . . .. ...!  .^.. ::::::::::::::::::: 

4  537.59 

Repsirs  of  boats  and  dredges 

100.00 
530.20 
136  96 
25^  24 
660.24 
470.  53 
326  15 
17R  28 
716  04 
290.51 
514  10 

54.37 

Do 

Do    

Repairs  of  dredge  No.  3 

Do      

Xtenairs  of  d  red  ire  No  4... 

Do    

Repairs  of  dredge  No.  5 

Do    

Repairs  of  dredge  No.  7 

Do 

Repairs  of  steamer  Fox 

Do    

Repairs  of  steamer  Gen.  Warreii  . 

Repairs  of  steamer  Boscobel 

Repairs  of  pi  le-driver 

Do 

Do 

Do    

Repairs  of  SOfoot  flat  scows  Nos. 
•    land  2. 
Repairs  of  quarter  boat  No.  1 

Labor ; 

Do 

4,236  64 
59.37 

Ttepaira  of  barge  Princeton «... 

50.37 
349.51 
6,899.98 
160.00 
173.  75 

Repairs  of  80- foot  flat  scow  No.  I 

do 

349.  51 

Maintfinanco of  navigation 

Lock-tenders' services  .....  ..... 

Do 

Gauge-keepers'  services 

Do 

Superintendence 

Watchmen,  labor  and  transporta- 
tion. 

Traveling  expenses   of  assistant 
engineers,  overseers,  et-c. 

Rent   of    storehouse     and    lock 
house,  Appleton,  Wis. 

Repairs  of  tools  and  machinery  . . 

Salaries  of  assistant  engineers, 

clerks,  etc. 
Rent  of  office  at  Oshkosh,  Wis  . . . 
Stationery 

7, 233. 73 

Care  of  works  and  property 

1,JL79.48 
230  51 
135  00 
151.58 

Do 

Do 

Do    

1, 696. 57 

OontinfiToncies .        .     .     .......       ........ 

2,809.00 

269.97 
200.91 
132. 96 
64.37 

49.77 
2.45 

Do 

Do 

Do 

Mileage  of  oflio^rs ..^.t. 

Do 

Drawing  instruments  for  office  at 
Oshkosh,  Wis. 

Do 

Do 

Telegrams  ».»-  ^  -  -  ^-r ^^,,,,^- 

3,520.43 

Total 

36, 958. 24 

Itemized  statement  of  expenses  made  from  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation,  indefinite,  act  of  July  5,  1884,  applied  to  Fox  River, 
Wisconsin, 


Date. 

No.  of 
voucher. 

1893. 

July    3 

1 

3 

2 

5 

3 

14 

4 

31 

5 

31 

6 

31 

7 

31 

8 

31 

9 

31 

10 

31 

11 

31 

12 

31 

13 

31 

14 

31 

15 

31 

16 

31 

17 

31 

18 

To  whom  paid. 


For  what  paid. 


Amount. 


Samuel  Whitney  . . . 

C.  A.  Peck 

Hired  men 

Swain  &  Tate  Co  . . . 

Fred.  J.  Aneer 

John  M.  Paige 

Alexauder  Sims  .... 

John  Baoten 

George  T.  Allanson. 

George  Gifford 

Gabriel  Wick 

John  A .  Banker 

Gottlieb  Jahnke 

Jorry  Parkiusou 

John  Lewis 

Kichard  E.  Rice 

James  Clear 

M.  H.  Neumann 


Traveling  expenses 

Sheets,  etc 

Services,  June,  1893 

Rules  for  lock-tenden>,  etc  . 

Services  

do 


.do. 
.do. 
.do. 
.do. 
.do  . 
-do. 
.do. 
.do. 
.do. 
.do  . 
.do. 
.do. 


$9.24 
21.30 
,  517. 52 
5.50 
55.00 
35.00 
35.00 
25.00 

:^.oo 

25.00 
25.00 
25.00 
25.00 
25.0') 
25.00 
25.00 
30.00 
10.00 
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Itemized  statement  of  expenses  made  from  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation,  etc. — Continned. 


Date. 


1893. 
Aug.    4 

7 
7 


No.  of 
voucher, 


Sept 


30 
30 
30 
30 
30 
80 
30 
30 
30 
30 
30 
30 
30 
80 
80 
90 
30 
30 
30 
30 
30 


To  whom  paid. 


1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
]3 
14 
15 
16 
17 
18 
19 
20 

21  I 

22  I 
23 

24  I 

25  I 

26  j 

27  I 

28  , 
29 

30  ; 

31 ; 

32  , 

33  , 
84 
35 

36  1 

37  , 
38 

39  I 

40  I 

41  > 

42  i 
•43  , 

**  I 

45 

40  ! 
47  . 
48 
49 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Swain  &  Tate  Co 

Hired  men 

Henry  A.  Foster , 

Appleton  Machine  Co 

.Toon  Tracy 

J.  C.  Koelsch 

Jas.  GilIinghRm  ^  Son 

Hav  Hardware  Co 

J.  A.  Baniee 

Conlee  Lumber  Co 

Stroud  &.  Thompson 

H.Stedman 

P^riest  &  Garrow 

Stephen  Vedder  

£.  W.  Moran 

A.  W.  Prie.st 

Gerry  Lumber  Co 

Samuel  Whitney  

do 

Elwin  Banter 

Martin  Conner 

A.  Kosfl  Houston.. 

JohnM  Paige 

Alexander  Sims 

John  Baeten 

George  T.  A  Hanson 

George  GiiTord 

Gabriel  Wick 

John  A.  Banker 

Gottlieb  Jahnke 

Jerry  Parkinson 

John  Lewis 

Richard  E.  Rice 

James  Clear 

M.  H.  Neumann 

Rather  &  Scbaeuble 

Butler  Bros 

Appleton  Machine  Co 

J.  C.  Koelsch 

Battis  Bros 

Orville  Beach 

Coulee  Lumber  Co 

John  W.  Slater 

H.Miner 

C.  A.  Peck 

H.Stedman 

Peter  LitMechild 

Swain  &  Tate  Co 

Samuel  Whitney 

F.  Hurlbut 

Elwin  Bauter 

Samuel  Whitney 

Jones  Si,  Laughlins,  Limited. 

Hired  men 

Henry  Soper 

Fred.  J.  Anger 

Samuel  Whitney 

E.  O.  Hotrraann 

John  M.  Pai^e 

Alexander  Sims 

John  Baeten 

George  T.  Allaiison 

George  Gifford 

Gabriel  Wick 

John  A.  Banker 

Gottlieb  Jahnke 

Jerry  Parkinson 

John  Lewis 

Richard  E.  Bice 

James  Clear 

M.  H.  Neumann 

Rather  &.  Scbaeuble , 

Butler  Bros 

Schlafer.  Barrett  Sc  Teech  . . . 

Appleton  Machine  Co 

A.  L.Smith , 

J.  A.  Barnes 

D.P.SanfonI 

Stroud  &.  Thompson , 


For  what  paid. 


Books  

Sorvices,  July,  1893  . 
Oil. 


Kuts,  etc 

Wood 

Soap,  etc 

Lumber,  etc 

Iron,  etc 

Iron  shims,  etc 

Lumber 

Oakum,  etc 

Coal 

Wood 

Depositing  dredged  material 

Soap,  etc 

Coal 

Lumber 

Services  

Traveling  expenses 

do 

Services 

do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Canthook  handles,  etc. 

Pump,  etc 

Driftbolts,  etc 

on. 


Steel,  etc 

Bent  of  land 

Lumber 

White  lead,  etc 

Wall  paper,  etc 

Tin, etc 

Shingles,  etc 

Depositing  dredged  material 

Paper 

Services  

Wood 

Traveling  expenses 

do 

Drift  bolts,  etc 

Servict«,  August,  1893 

Services  

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Brooms,  etc 

Rope 

Galvanized  iron  pump,  etc. . 

Iron  spar  rollers,  etc 

Hire  of  house 

Iron,  etc 

Oil 

Cotton  waste,  etc 


Amount 


$23.00 

1,927.16 

1.00 

27.69 

245.37 

10.63 

15.22 

15.68 

17.80 

31.20 

53.98 

114. 41 

364.80 

7.00 

6.51 

103.  U6 

2.04 

200.00 

17.58 

3.77 

8.2& 

200.00 

35.00 

85.00 

25.00 

30.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

30.00 

10.00 

3.40 

7.  CO 

14.36 

L25 

5.98 

25.00 

1, 490. 37 

3.20 

9.82 

26.10 

101. 85 

9.10 

5.25 

200.00 

56.00 

6.49 

20.62 

274. 18 

2, 501.  88 

15.00 

55.00 

200.00 

150.  00 

35.00 

35.00 

25.00 

30.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

30.00 

lU.OO 

1.90 

11.76 

9.54 

28.02 

45.00 

4.00 

4.64 

U.09 
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7/  expenses  made  from  appropriation  for  operaUnt 
ana  other  works  of  navigation,  etc, — Continued.* 


Itemized  statement  of  expenses  made  from  appropriation  for  operating  and  care  of  canals 
ndo\' 


Date. 


1893. 

Sept.  30 
30 
30 
30 
30 
30 
30 

Oct.     8 


!  No.  of 
voucher. 


Nov. 


30 


Dec. 


30 

85 

30 

86 

30 

87 

80 

38 

30 

89 

80 

40 

30 

41 

36 

42 

30 

43 

80 

44 

80 

45 

30 

46 

30 

47 

30 

48 

30 

'  49 

30 

50 

30 

51 

1 

? 

3 

4 

5 

6 

13 

7 

16 

8 

28 

9 

30 

10 

30 

11 

30 

12 

30 

13 

30 

14 

To  whom  paid. 


Ossian  Cook 

Coulee  Lumber  Co. . . 

Thos.  E.  Decker 

NicU  Johnson 

do 

C.  A.  Peck 

H.Stedraan 

A.  W.Prieat 

Fairbanks  &  Laehn  . 

Hired  men 

Des  Forges  &  Co 

William  Carrington  . 
Swain  &TaitCo.... 
Saraupl  Whitney.... 

John  M.  Paige 

Alexander  Sims 

JobnBaeten 

George  T.  Allanson . . 

George  Gifford 

Gabriel  Wick 


John  A  Banker 

Gk)ttlieb  Jahnke 

Jerry  Parkinson , . . 

Jolin  Lewis 

Richard  E.  Rice 

James  Clear 

M.  H.  Neumann 

Hired  men 

Butler  Bros 

Appleton  Machine  Co 

H.A.Foster 

Gerry  Lumber  Co 

J.  F.joslyn 

George  Rounds 

C.A.Peck 

Hiram  Stedroan 

Niels  Johnson 

Priest  &  Gorrow 

Hired  men 

Fred.  J.  Anger 

Samuel  Whitney 

Jobn  M.Paige 

Alexander  Sims 

John  Baeten 

George  T.  Allanson 

George  Gifl'ord 

Gabriel  Wick 

John  A.  Banker 

Gottlieb  Jahnke 

Jerry  Parkinson 

John  Lewis 

Richard  E.  Rice 

James  Clear 

M.  H.  Neumann 

G.G.Pratsch 

De  Pere  Lumber  and  Fuel  Co. . 

Tbos.  Jackson 

Charles  W;.  Day 

Butler  Bros 

Gerrv  Lumber  Co 

Appleton  Machine  Co 

Orville  Beach 

C.  A.  Peck 

John  Jansen 

Samuel  Whitney 

Charles  M.Cole 

H  ired  men 

F.  E.  CMdwell 

Des  Forges  &  Co 

Western  Union  Telegraph  Co  . 

Swain  &  Tate  Co 

MiU.  James  F.  Gregory 

M.  J.  Sfihmitt  &  Co 

Thos.  Jackson 

De  Pere  Lumber  and  Fuel  Co. . 

Butter  Bros 

J.  A .  Barnes 

Stroud  6c  Thompson 


For  what  paid. 


Rentof  office 

Lumber 

do 

Globe  valves,  etc 

Injector,  etc 

Packing,  etc 

Coal,  etc 

Coal 

Patch  bolts .. 

Services,  September,  1893 . . 

Stationery 

Services  

Heading  vouchers , 

Services 


.do. 
.do. 
.do. 
-do. 
.do  . 
-do. 
.do. 
.do. 
.do  . 
-do. 
.do. 
.do. 
.do. 


Services,  October,  1893 

Iron,  etc 

Steel  bolt,  etc 

Lead,  etc 

Lumber,  etc 

Iron,  etc 

Depositing  dredged  material 

Glass,  etc 

Lumber,  etc 

Pipe,  etc 

Wood 

Services,  October,  1898 

Services  

do 

do 

do 

do 

do 

do 

do 

do 

do 

.....dp 

do 

, do 

do 

do 

Boat  spikes 

Lumber 

Driftbolte,  etc   

Lumber 

Oil,  etc 

Lumber 

Iron  castings,  etc 

Rentof  land 

Tins,  etc 

Lumber 

Traveling  expenses 

do 

Services,  November,  1893  . .. 

Traveling  expenses 

Stationery 

Telegrams 

Time  rei)ort8 

Mileage 

Blue  prints 

Driftbolts 

Lumber ». 

Galvanized  iron  pump... 

Iron  castings,  etc 

Camel-hair  Drush 


Amount. 


$66.00 

668.38 

3.00 

5.09 

53.60 

12.80 

68.08 

420.65 

11.72 

2, 760  00 

24.00 

19.50 

3.50 

2OU.00 

35.00 

35.00 

25.00 

80.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

30.00 

10.00 

228.15 

66.19 

1.55 

14.75 

120.  M 

2.55 

17  23 

3.98 

4.25 

10.03 

187.68 

1, 557. 29 

36.67 

200.00 

85.00 

35.00 

25.00 

30.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

30.00 

10.  Oo 

11.50 

92.77 

26.89 

71.91 

3.»5 

4.47 

5.56 

25.00 

17.59 

17.25 

17.03 

1L21 

942.36 

6.55 

22.60 

2.45 

9.50 

12.80 

80.75 

17.25 

181.94 

4.50 

.75 
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Itemized  statement  of  expenaea  made  from  appropriation  for  operating  and  care  of  canaU 
and  other  works  of  namgation,  etc. — Continued. 


Date. 


Ig93. 

Dec.  30 

30 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

1894. 

Jan.     3 

4 

4 

4 

4 

4 

4 

6 

15 

24 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

3 

3 

5 

7 

7 

14 

14 

16 

24 

26 

28 

28 


Feb. 


Har. 


28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

2 

2 

2 

3 

3 

5 

5 

5 


No.  of 
voucher.) 


Tu  whom  paid. 


For  what  paid. 


;  Amonot. 


-|" 


Hay  Hardware  Co Fireacreeiia  .. 

OsaianCook Rent  of  office  . 

A.  Koea  Houston Serviced 

Helen  P .  GUuian ' do 

Samuel  Whitney | do 

JohnM.  Paige do 

Alexander  Slma 1 do 

John  Baeten ' do 

George  T.  Allanson ' do 

George  Gifford do 

Gabriel  Wick do 

John  A.  Banker do 

Gottlieb  Jahuke ' do 


Jerry  Parkinson. 
John  Lewis 

30  I  Richard  E.  Rice  . 

31  James  Clear 


Hired  men 

F.E.Caldwell 

Charles  Wheatou 

A.L.Smith 

Euffene  Dietzgen  Co 

Baoeer  Typewriter  and  Stationary  Co. . . 
DoH  Forces  Sc  Co 


ory . 


.do. 
-do. 
.do. 
.do. 


Services,  December,  1803 

Traveling  expenses 

Plastering,  etc 

Hire  of  house 

Tracing  cloth 

Repairs  of  typewriter,  etc . . 

Stationery 

Traveling  ex  penses 

Mileage 

Instruments,  etc 

Ser\-ice» 

do 


.do. 
.do. 
.do. 


Charles  M.Cole 

MiO- James  F.  Gre| 

Eugene  Dietzgen  C 

Helen  P.  Gilman.. 

Samuel  Whitney.. 

John  M  Paige 

Alexander  Sims. . . 

John  Baeten 

John  T.  Allanson do 

George  Gifford do 

Gabnel  Wick ' do 

John  A.  Banker • do 

Gottlieb  Jahnke ' do .*.... 

Jerry  Parkinson do 

John  Lewis do 

Richard  E.Bice do 

Jamea  Clear | do 

F.  E.  Caldwell •  Traveling  expenses 

El  win  Banter do 

Hired  men |  Services,  January,  1894 

Charles  M,  Colo Traveling  expenses 

L.  M.  Mann ' do 

A.  Ross  Houston do 

Swain  Sl  Tate  Co Transmittals 

Lieut.  C.  H.  McKinstry Mileage 

H.H.  West  Co Book,  etc 

Lieut.  C.  H.  McKinstry •  Mileage 

Butler  Bros ,  Nails,  etc 

John  M.  H urn ;  Waste  baskets,  etc 

Orville  Beach Rent  of  land 

C.  A.  Peck Galvanised  iron  pump. 

Helen  P.  Gilman ,  Services 

Samuel  Whitney ' do 

JohnM.  Paige do 

Alexander  Si m» do 

John  Baeten <lo 

George  T.  Allanson ■ do 

George  Gifford ' do 

Gabriel  Wick do 

John  A.  Banker '• do 

Gottlieb  Jahnke do 

Jerry  Park  iuson , do 

John  Le  wib ' do 

Richard  E.Rice do 


do 

Drawing  paper  . 
Labor. 


James  Clear. 
Eugene  Dietzgon  Co . 

J.  V.  Beyer 

F.  B.  Caldwell ,  Traveling  exjtenses 

Hired  men ,  Services,  Februarv,  1894.. 

Elwin  Banter Traveling  expenses 

Appleton  Machine  Co i  Anchor  bolts,  etc 

Charles  W.  Day 1  Oak  lumber 

do i  Pino  lumber 


94»25 
44.00 
200.00 
20.00 

aoo.oo 

35.00 
35.00 
25.00 
30.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
30.00 

566.50 

L82 

16.80 

45.00 

8.28 

62.75 

36.00 

10.67 

19.52 

64.37 

40.00 

200.00 

85.00 

85.00 

25.00 

30.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

30.00 

16.40 

2.45 

580.73 

15.00 

10.82 

7.34 

8.00 

17.44 

9.25 

17.12 

3.30 

2.40 

25.  CO 

3.75 

40.00 

200.00 

85.00 

35.00 

25.00 

80.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

30.00 

7.97 

5.60 

5.96 

M7.37 

8.11 

47.79 

706.02 

616.00 
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Itemized  statement  of  expenses  made  from  apjaropriation  for  operating  and  care  of  oanah 
and  other  works  of  navigation  ^  ffo.— Continued. 


Date. 


No.  of 
voucher. 


May 


30 

2 

2 

7 
14 
14 
14 
21  I 
21  I 
31 
31  ! 
31 
31 
31 
31 
31  I 
31 
31 
31 
31 
31 


To  whom  paid. 


For  what  paid. 


Charles  W.Day 

Swain  6c  Tate  Co 

do 

Lieut.  C.  H.  McKinstry 

Maj.  Jamo8  F.  Gregory 

Wj^ck ofl,  Siiamans  &  Benedict < 

Swain  &  Tate  C^ 

Helen  P.  Oilman 

Samuel  Whitney 

John  M.  Paige 

Alexander  Sima uu 

John  Bai'ten ' do 

George  T.  AUanson ! do 

George  Giftord ' do 

Gabriel  Wick | do 

John  A.  Banker do 

(lOttlieb  Jahnke ' do 

Jerry  Parkinson I do 

John  Lewis do 

Richard  E.  Rice ' do 

James  Clear ......do 

John  Jansen 

Appletou  Machine  Co 

McEenzie  Sc  Crawford 

Hired  men 

A.  L.  Smith 

El  win  Ba  u  t«r 

F.E.  Caldwell 

Jones  &  Langhlins,  Limited 

Charles  M.  Cole , 

Lieut.  C.  H.  McKinstry 

do 

Herman  Voss 

Helen  P.  Gilroan , 

Samuel  Whitney 

John  M.  Pai^e 

Alexander  Sims 

John  Baeten.    . 

George  T.  Allanson » .  - 

G  eorge  G 1  fford 

Gabriel  Wick 

John  A.  Banker 

( tottlieb  Jahnke | do 

Jerry  Parkinson ■ do 

John  Lewis do 

Richard  E.  Rico 

James  Clear 

John  Jansen 

Schlafcr  Barrett  &  Tesch 

Ramsay  &  Jones 

Appleton  Machine  Co 

Manser  &.  Renner 

A.  Sanford  Logging  Tool  Co 

Stroud  &  Thompson 

John  F.  W.  Decker 

McKenzie  &  Crawford 

Hay  Hardware  Co 

Battis  Bros 

Hired  men 

Excelsior  Iron  Works , 

Jones  &,  Laughlins,  Limited 

M.J.Schmitt&Co 

L.  M.  Mann 

Swain  &  Tat«  Co 

Lieut.  C.  H.  McKinstry 

L.  M.Mann , 

Fred.  J.  A  nger 

Samuel  Whitney 

John  M.  Paige 

Alexander  Sims 

John  Baeten 

(Jeorge  T.  Allanson 

George  Giflbrd 

Gabriel  Wick 

John  A .  Banker 

Gottlieb  Jahnke 

Jerry  Parkinson 

John  Lewis 


Pino  lumber 

Reports  of  operations,  etc.. 

Transmittals  of  checks 

Mileage 

Paper,  etc 

Returns  of  navigation,  etc.. 
Services  


H<iml()ok  lumber 

Set.  screws,  etc 

Coal 

Services,  March,  1804  . 

Hire  of  house 

Traveling  expenses  . . 

do 

Bolts,  etc 

Traveling  expenses. . . 
Mileage 

Binding  records,  etc  . . 
Services  


do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


do 

do 

Oak  lumber 

Nails,  etc 

Pine  lumber 

Iron, etc  

Oak  lumber,  etc 

Pike  poles,  etc 

Whit«  lead,  etc 

Slop  Jars,  etc 

Coal,  etc 

Rope,  etc 

Flues,  et<; 

Services,  April,  1894  . 

Steel,  etc 

Chain 

Blueprints,  etc 

Traveling  expenses. . 
Head  m  g  vouc  hers .. . 

Mileage 

Traveling  expenses. . 
Services 


do. 
do. 
do  . 
do. 
do. 
do  . 
do. 
do. 
do  . 
do. 
do. 


Amount. 


$591. 46 

19.50 

4.26 

13.44 

12.80 

10.15 

6.75 

40.00 

200.00 

35.00 

35.00 

25.01) 

30.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

30.00 

22.32 

8.84 

8.00 

1, 2S1. 96 

.     45  00 

2.46 

L57 

23L64 

12.07 

14.24 

12.80 

1.50 

40.00 

200.00 

35.00 

35.00 

25.00 

30.00 

25.00 

25.00 

25.00 

25.  OU 

25.00 

25.00 

2.5.00 

30.00 

3.84 

1.91 

8.94 

11.99 

16.  U9 

6.90 

8.32 

17.06 

20.05 

29.30 

56.73 

1. 758. 68 

141.30 

98.92 

19.02 

9.86 

4.00 

12.80 

2L95 

55.00 

200.00 

35.00 

35.00 

25.00 

80.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 
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Itemised  eiatetneni  of  expenses  made  from  appropriatitm  for  operating  and  care  of  canals 
and  other  works  of  navigationf  etc, — Continued. 


D»te. 


No.  of 
voucher. 


1«M. 

Hay  31 

31  ' 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

3] 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

June  5 

7 

7 

7 

7 

7 

8 

12 

28 


28 
28  , 
2>J 


28  I 

28  I 

28 

28 

28 

28 

28 

28  ; 

29  i 
291 

29  ' 

30  1 
3U  I 
30  t 
30  I 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 


To  whom  paid. 


21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

84 

35 

36 

37 

38 

39 

40 

41  f. 

42 

43 

44 

45 

46 

47 

48 

49 

50 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


Richard  E.  Rice 

Jamea  Clear 

J  ohn  Janaen 

Schlafer.  Barrett  &  Teach 

AppletoD  Maoiiine  Co 

do 

Fairbanka  &  Swallow 

Gerry  Lumber  Co 

WUlfamaon  &,  Libbey  Lumber  Co  . 

E.G.Tunedee 

JobnF.  W.  Decker 


24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


I 


Hay  Hardware  Co . 

do 

B.C.  Johnaon  &.  Son 

Stroud  &.  Thorn paon 

McKeuzie  &  Crawford 

The  So  per  Furniture  Co 

J.  A.  Bamea 

BattiaBroa 

Orville  Beach 

D.  P.  Sandford 

Robert  Brand  &  Sona 

C.  A.  Perk 

Hiram  Stedinan 

Chaa.  S.  Morria 

J.W.Sliiter 

Niela  Johnaon 

do 

do 

J.ohn  Feaiheratone'a  Sona  . . . 

Hired  men 

Samuel  Whitney 

El  win  Banter 

•Tonca  &  Langhlina,  Limited. 

Niela  Johnaon 

Harry  Loy 

Sam  Stem 

Swain  &  Tate  Co 

Tfaoa.  Jackaon 

Charlea  W.  Day 

Schlafer.  Barrett  &  Tesch  ... 

H.  A.  Foater 

Appleton  Machine  Co 

Stroud  &  Tliompaou 

McKenzie  Sc  Crawford 

Hay  Hardware  Co 

Sam  Stern 

S.  E.  McPartlin 

C.£.Tiruanu 

John  Andre  Co 

Chaa.  S.  Morria 

Prieat  6c  Gorrow 

BattiaBroa 

C.  A.  Peck 

Niela  Johnaon 

Fred.  J.  Auger 

Samuel  Whitney 

John  M.  Paige 

Alexander  Sima 

John  Baeteu 

George  T.  Allanaon 

(ieorgii  Gitlbrd 

Gabnel  Wick 

John  A.  Banker 

Gottlieb  Jahnke 

Jerry  Parkinaon 

John  Lewia 

Richard  E.  Rice 

Jamea  Clear 

Wm.  Petorman  &  Sona 


For  what  paid. 


Total. 


Serricea , 

do , 

Lumber 

Paijit,oil,eto 

Spar  rollera,  etc .... 

Valvea,  iron,  etc 

Chain,  etc 

Lumber 

do 

Window  shadea  — 

Cuapidora,  etc 

Floor  oruah, eto  ... 

Rope,  etc 

Window  awninga. . . 
Cotton  waate,  etc  . . 

Coal 

Chaira,  etc 

Steel,  etc 

Sheet  ateel,  eto 

Reutof  land 

Oil  and  greaae 

Office  deaka.  etc 

Oil,  iron,  etc 

Coal 

do 

Boiled  linaeed  oil . . 

Lnbriratora,  etc 

Friction  blocka,  eto 

Buahinga,  etc 

Steel,  etc , 

Servi<ea,  May,  1894. 
Traveling  expenaea 

do 
Chain 

Injector,  etc 
Services 
Rent  of  office 
Report  of  operatioua,  etc. . . 
Key  boUa.  etc 
Lumber. 
Nail-s 

Paint,  oil,  etc 

Iron  core  wheel,  etc 

Oakum,  etc 

Coal 

Ropt* 

Rent  of  office 

(Tovering  l>oiler.  etc 

Douortitingdred;;cd  material 

Bed  apringa 

Coal.....: 

Wo«.d 

Steel  plate,  eto 

Lye,  iron,  eto 

Iron  cnatinga,  etc 

Servicea 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Chiaela,  eto 


Amount. 


$25.00 

30.00 

10.05 

12.06 

29.69 

113.07 

60.35 

09.65 

2.90 

3.00 

6.92 

5.53 

22.69 

9.00 

10.94 

16.47 

17.50 

19.20 

23.25 

25.00 

37.74 

75.83 

10.44 

17.43 

19.87 

22.47 

6U.«3 

108.  a3 

27L02* 

212.83 

1, 298.  83 

4.21 

7.33 

72.93 

170.88 

3.00 

22.  ;rj 

15.00 

1.00 

127.80 

3.07 

44.25 

370.  21 

6.40 

12.18 

17.  7:{ 

20.84 

64.17 

6.13 

6.00 

12.  62 

265.  69 

13.44 

2U.95 

85.62 

55.00 

200.  00 

35.00 

35.  UO 

25.  UO 

30.00 

25.  OC 

25. 00 

25.00 

25.00 

25.00 

25.  00 

25.00 

30.(10 

3.30 

36, 958. 24 
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J  J  24. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Under  date  of  November  17, 1893,  a  communication  from  the  board 
of  public  works  of  Racine,  Wis.,  was  received  requesting  the  removal, 
under  the  provisions  of  section  8  of  river  and  harbor  act  of  September 
19, 1890,  of  two  sunken  vessels,  which  were  alleged  to  be  obstructions 
to  navigation  in  the  Koot  River  at  that  place. 

Upon  investigation  it  was  fouud  that  one  of  the  vessels — schooner  0. 
Barber — was  alioat  and  should  be  removed  by  the  city  authorities. 

The  other  vessel — schooner  Mount  Vernon — was  found  sunken  in  the 
river  near  the  head  of  navigation,  above  Meade  street,  with  her  rail 
just  above  water.  It  was  an  obstruction  to  navigation,  and  its  removal 
by  the  United  States  under  section  8  of  river  and  harbor  act  of  Sep- 
tember 19, 1890,  was  recommended.  The  recommendation  was  approved 
by  the  Chief  of  Engineers,  and  under  date  of  December  11, 1893,  an 
allotment  was  made  of  $3'J0  from  the  permanent  indefinite  appropria- 
tion for  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  act  of  June  14, 1880,  to  pay  the  expenses  of  said  work. 

After  advertisement  for  proposals  a  contract  was  entered  into  with 
Mr.  Harris  W.  Baker,  of  Detroit,  Mich.,  for  doing  this  work  at  a  cost 
of  $199.  Under  this  contract  the  wreck  was  floated  and  hauled  out 
on  the  bank  of  the  river  on  March  5, 1894.  After  its  removal  authority 
was  requested  to  sell  it  at  public  auction,  which  was  given  by  the 
Chief  of  Engineers,  and  on  April  5, 1894,  after  due  advertisement  by 
posters  and  circular  letters,  it  was  sold  to  the  highest  bidder.  The  net 
proceeds  of  the  sale,  $15.32,  was  covered  into  the  Treasury  to  the 
credit  of  the  appropriation  for  "removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  indefinite." 

l?he  total  amount  expended  during  the  year  upon  removal  of  wrecks 
is  $210.54. 


of  proposals  for  removal  of  wreck  of  schooner  Mount  Vttmonfrom  Root  River  at 
Racine,  TVis,,  received  in  response  to  advertisement  dated  January  2S,  1894,  and  opened 


Abstract  of 
Racine,  J 
February  £6,1894,  by  Maj,  James  F,  Gregory,  Corps  of  Engineers 


No. 


Name  and  residence  of  bidder. 


Price. 


Edward  Gillen,  Hacine,  Wis 

Samuel  O.  Dixon,  Racine,  Wis  .. 
Harris  W.  Baker,  Detroit,  Mich 


210 
190 


Amount  allotted  for  this  work,  $300. 

With  the  approval  of  the  Chief  of  Enfi^iiieers,  a  contract  was  entered  into  March 
6, 1894,  with  Harris  W.  Baker  for  this  work. 


J  J  25. 

establishment  of  harbor  lines  in  oconto  harbor,  wisconsin. 

United  States  Engineer  Office, 

Milwaukee,  Wis.,  September  14^  1693. 
General:  Respectfully  referriiiff   to  letter,  office  of  the  Chief  of 
Engineers,  June  2G,  1893,  establishing  certain  harbor  lines  at  Ocontx) 
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Harbor,  •  Wisconsin,  I  have  the  honor  to  report  that  in  laying  down 
the  lines  upon  the  ground  (after  an  accnrate  survey)  it  is  found  that 
lines  slightly  divergent  from  the  approved  lines  approximate  more 
Dearly  to  the  natural  river  bank  and  are  in  every  way  better.  I  inclose 
a  tracing t  o»  which  is  shown  in  blue  the  lines  as  approved  and  in  red 
the  better  lines.  The  stations  marked  in  red,  A,  B,  C,  and  D,  are 
marked  by  driven  gas  pipes  two  inches  in  diameter,  which  are  sur- 
rounded by  piles  of  stones. 

I  have  therefore  to  recommend  that  harbor  lines  be  established  as 
shown  in  red  upon  this  tracing. 

The  description  is  as  follows: 

(The  general  course  of  the  south  harbor  pier  is  N.  54^  21'  30"  B.,  or 
S-  540  2V  30"  W.) 

Commencing  at  a  point  (A)  which  is  on  the  shore  of  Green  Bay  and 
upon  a  line  which  is  parallel  to  and  250  feet  from  the  channel  face  of 
the  south  harbor  pier,  thence  S.  54©  2V  30"  W.  1,516  feet  to  the  inter- 
section  of  the  north  bank  of  Oconto  Eiver  (B),  thence  8.  76o  44'  W. 
753  feet  (C),  thence  S.  52o  37'  20"  W.  3,243  feet  (D),  thence  up  the 
Oconto  Eiver  on  the  same, course  1,000  feet  to  a  point  opposite  the 
southeast  comer  of  Spies's  mill. 

Very  respectfully,  your  obedient  servant, 

James  F.*  Gregory, 

Major  of  Ungineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engmeers^  U.  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indoraement.] 

U.  S.  Engineer  Office, 
Detroit,  Mich.,  September  19, 1893: 
Respectfully  forwarded  to  the  ofiftce  of  the  Chief  of  Engineers, 
approved  and  recommended. 

O.  M,  Poe, 
Colonel,  Corps  of  Engineers,  c#o.. 
Division  Engineer,  Northwest  Division. 

[Second  indorBement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  23,  1893. 
Respectfully  returned  to  Maj.  Gregory,  with  request  for  further  infor- 
mation in  explanation  of  his  reasons  for  recommending  the  extension 
of  the  proposed  new  harbor  line  beyond  the  point  marked  "D"  on  the 
course  indicated. 

The  lines  now  proposed  would  seem  to  unnecessarily  reduce  the  width 
of  the  river  above  the  point  marked  ^*D." 
To  be  returned  through  the  Division  Engineer. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

*  For  harbor  lines  in  Oconto  Harbor,  established  June  23,  1893,  see  Annaal  Report 
ChieC  of  Engineers,  1893,  p.  2784. 
t  Not  printed. 
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[Third  indorsement] 

U.  S.  Engineer  Office, 
Mihcaukee,  Wis.,  September  25,  1893. 
Respectfully  returned  to  the  Chief  of  Eugineers,  U.  S.  Army,  through 
the  Division  Engineer. 

The  extension  of  the^  proposed  harbor  line  beyond  the  point  "D''  was 
recommended  in  order  to  make  an  easier  curve  should  the  harbor  line 
be  in  future  extended  up  the  river,  and  because  the  river  is  wider  at 
Spies'  Mill  than  at  several  points  below  it.  A  blue  print  is  forwarded, 
in  separate  roll,  on  which  is  shown  the  part  of  the  river  above  Spies' 
Mill  as  far  as  the  btidge  at  Oconto. 

The  harbor  line,  however,  may  very  well  terminate  for  the  present  at 
a  point  300  feet,  instead  of  1,000  feet,  beyond ''  D^'  on  the  course  from  "0" 
to  ^'D,''  as  the  proposed  docks  and  slips  are  all  to  be  located  down  the 
river  from  the  point  "D^'. 
The  inclosure  (tracing)  is  returned. 

James  F.  Gregory, 

Major  of  Engineer $. 

[Fourth  indorsement.] 

U.  S.  Engineer  Office, 
Detroit,  Mich,,  September  27,  1893. 
Eespectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 

O.  M.  PoE, 
Colonel,  Corps  of  Engineers,  etc., 
Division  Engifieer,  Northwest  Division. 

[Fifth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  ARltfY, 
Septe^nber  29,  1893. 

Eespectfully  submitted  to  the  Secretary  of  War. 

Under  date  of  June  23, 1893,  harbor  lines  were  established  by  the  Sec- 
retary of  War  for  Oconto  Harbor,  Wisconsin.  Maj.  James  F.  Gregory, 
Corps  of  Engineers,  the  district  officer,  states  that  in  laying  down  the 
lines  upon  the  ground,  after  an  accurate  survey,  it  was  found  that  lines 
slightly  divergent  from  the  approved  lines  approximate  more  nearly  to 
the  natural  river  bank  and  are  in  every  way  better.  He  accordingly  sub- 
mits the  accompanying  tracing,  on  which  is  shown  in  blue  the  approved 
lines,  and  in  red  the  better  lines. 

Inviting  attention  to  the  within  report  and  to  the  indorsements 
hereon,  it  is  recommended  that  the  harbor  lines  shown  by  a  full  red 
line  on  the  accompanying  tracing,  and  described  as  follows:  Commenc- 
ing at  the  point  ^«  A,''  which  is  on  the  shore  of  Green  Bay,  and  upon  a 
line  which  is  parallel  to  and  250  feet  from  the  channel  face  of  the  south 
harbor  pier;  thence  S.  54^  21'  30"  W.  1,516  feet  to  the  intersection  of 
the  north  bank  of  Oconto  Eiver  (B);  thence  S.  76o  44'  W.  753  feet  (C); 
thence  S.  52o  37'  20"  W.,  3,234  feet  (D) ;  thence  up  the  Oconto  River,  on 
the  same  course,  300  feet  to  a  point  marked  E,  be  approved,  and  that  the 
Secretary  place  his  approval  both  on  this  paper  and  upon  the  tracing. 

Thos.  Lincoln  Casey, 

Brig.  Gen.,  Chief  of  Engineers. 

[Sixth  iudorsemeut.] 

War  Department,  October  2, 1893. 
Approved.  Daniel  S.  Lamont, 

Secretary  of  War. 
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IMPROVEMENT  OP  CHICAGO  AND  CALUMET  HARBORS  AND  ILLINOIS 
RIVER,  ILLINOIS,  AND  CALUMET  RIVER,  ILLINOIS  AND  INDIANA; 
ILLINOIS  AND  MISSISSIPPI  CANAL. 


REPORT  OF  CAPT.  W,  L.  MARSHALL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894,  WITH 
OTHER  DOCUMENTS  RELATING   TO  THE  WORKS. 

IMPROVEMRNTS. 


1.  Chicago  Harbor,  Illinois. 

2.  Calumet  Harbor,  Illinois. 

3.  Calumet  River,  Illinois  and  Indiana. 

4.  Illinois  River,  Illinois. 


5.  Operatinf^  and  care  of  La  Grange  and 

KampsvUle  locks  and  dams,  Illinois 
River. 

6.  Illinois  and  Mississippi  Canal,  Illinois. 


United  States  Engineer  Office, 

Chicago^  IlLy  July  20^  1894. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  the  works  in  my  charge  for  the  fiscal  year  ending  June  30,  1894. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer 8 J  U.  8.  A. 


KK  I. 

IMPROVEMENT  OF  CHICAGO  HARBOR,  ILLINOIS. 

The  present  project  was  adopted  in  1870  and  modified  in  1878,  and 
contemplates: 

{a)  The  formation  of  an  outer  harbor  or  basin  by  inclosing  a  portion 
of  Lake  Michigan  just  south  of  and  adjoining  the  entrance  to  the 
river,  for  the  purpose  of  increasing  the  harbor  facilities  of  Chicago  and 
to  give  relief  to  the  overcrowded  river. 

(6)  The  construction  of  an  exterior  breakwater  of  crib  work  filled 
with  8tone  outside  the  outer  harbor  and  north  of  the    entrance  to 
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Chisago  Kiver,  in  deep  water,  to  shelter  the  entrance  to  Chicago  River 
(which  constitutes  the  inner  harbor  of  Chicago)  and  the  outer  harbor 
from  northerly  storms,  and  to  form  a  sheltered  area  for  harbor  of  refage 
at  the  southern  end  of  Lake  Michigan.  . .  ^  >  ^ 

In  addition  to  this  project  the  entrance  to  Chicago  ^iver,  which  is 
protected  by  piers  built  by  the  United  States,  is  to  be  maintained, 
both  piers  and  channel. 

CONDITION   OP   THE   WORK  JUNE   30,  1894. 

Outer  basin, — This  basin,  lying  south  and  east  of  the  present  mouth 
of  Chicago  River,  covers  about  455  acres  in  area.  A  dock  and  wharf 
line  was  established  by  Special  Order,  Corps  of  Engineers,  No.  108, 
August  3,  1871,  and  adopted  and  extended  upon  the  recommendation 
of  a  board  of  engineers,  by  the  Secretary  of  War^  September  22, 1890. 

This  dock  line  is  about  1,300  feet  east  of  the  present  shore  line  and 
nearly  parallel  to  and  2,000  feet  distant  from  the  easterly  breakwater, 
and  extends  throughout  the  harbor  from  north  to  south. 

Between  the  dock  line  and  breakwater  an  area  of  270  acres  is 
included,  which  the  original  project  contemplated  dredging  to  16  feet 
in  depth  where  deficient.  The  area  between  dock  line  and  shore  is 
reserved  for  slips  and  docks. 

A  portion  of  the  area  of  the  outer  basin  seaward  of  the  dock  line  has 
been  dredged  by  the  United  States  to  16  feet  depth.  But  for  several 
years  dredging  has  been  discoutinaed  because  this  outer  harbor  has 
never  been  utilized  for  the  purposes  for  which  constructed,  on  account 
of  the  litigation  over  riparian  ownership  and  rights  and  titles  to  sub- 
merged lands  in  the  harbor.  This  litigation  is  now  ended  and  the  own- 
ership to  submerged  lands  and  riparian  rights  decided  to  be  practically 
hi  the  city  of  Chicago.  The  disposition. of  this  property  has  not  yet 
been  determined,  and  it  is  not  advisable  that  further  expenditures  be 
made  for  dredging  the  basin  to  greater  depth  until  its  ultimate  uses 
become  apparent. 

It  is  now  under  consideration  by  the  city  authorities  to  fill  in  the  area 
shoreward  of  the  dock  line  for  a  public  park.  There  seems  little  reason 
to  expect  that  this  basin  will  ever  be  used  for  commercial  purposes,  or 
for  other  than  anchorage  grounds  for  pleasure  '^oaiita  and  Government 
craft. 

To  complete  this  basin  in  accordance  with  the  original  design  to  a 
depHi  of  16  feet  below  United  States  harbor  datum,  which  is  1  foot 
above  the  low- water  mark  of  1847,  requires  dredging  to  the  amount 
estimated  in  1887  at  267,000  cubic  yards,  which  amount  has  since  that 
date  been  considerably  increased  by  subsequent  deposits  and  drift. 

Should  the  basin  be  utilized  by  the  construction  of  docks  and  piers, 
or  should  the  city  of  Chicago  fill  in  the  area  shoreward  of  the  dock  line 
for  park  purposes  this  material  will  be  needed  for  filling.  In  any  event 
it  is  not  now  advisable  to  expend  money  in  further  dredging. 

The  piers  inclosing  this  basin  have  been  completed  for  years,  and 
have  within  the  past  four  years  been  put  in  first-class  condition,  with 
the  exception  of  500  linear  feet  of  superstructure  over  the  easterly  end 
of  the  southerly  breakwater. 

There  will  be  but  little  demand  for  appropriations  for  maintenance 
of  these  piers  and  breakwaters  for  several  years,  and  the  work  should 
be  restricted  to  temporary  structures  of  wood  and  rubble  stone  until 
the  final  disposition  of  the  harbor  is  determined. 
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At  the  close  of  the  last  fiscal  year  work  was  in  progress  under  con- 
tract dated  October  28, 1892,  with  the  Wisconsin  Dredge  and  Dock 
Company,  for  rebuilding  superstructure  over  1,225  linear  feet  of  south 
pier  at  entrance  to  Chicago  Eiver  and  over  2,500  linear  feet  of  the  east- 
erly and  southerly  breakwater,  outer  basin. 

This  contract  was  completed  during  the  year,  involving  in  all  the 
placing  in  the  work  of  1,031,461  feet,  B.  M.,  pine  timber  and  plank; 
95,969  pounds  drift  bolts;  18,070  pounds  spikes;  103.29  cords  stone: 
56  piles,  648  pounds  chain,  and  576  pounds  screw  bolts.  The  report  o^ 
Assistant  Liljencrantz  herewith  gives  details  relating  to  this  work. 

Exterior  breakwater. — This  work  is  situated  1  mile  northeast  of  the 
entrance  to  Chicago  Eiver,  which  it  covers  from  northerly  storms;  it  is 
5,413  feet  in  length. 

The  construction  of  this  breakwater  began  in  1881  and  it  was  com- 
pleted in  1890.  It  is  of  crib  work,  30  feet  in  width,  filled  with  stone. 
All  except  1,200  feet  is  placed  on  the  natural  bottom  in  water  ranging 
from  18  to  32  feet  in  depth.  The  outer  section,  1,200  feet  long,  is  on  a 
stone  foundation.  This  breakwater  answers  the  purpose  for  which  it 
has  been  constructed,  and  its  value  as  forming  a  safe  shelter  to  vessels 
during  northerly  storms,  and  as  a  protection  to  vessels  seeking  entrance 
to  the  inner  harbor  of  Chicago  is  conceded  by  all  parties  engaged  in 
commerce  by  water  at  this  port. 

During  the  last  fiscal  year  no  work  has  been  done  upon  this  break- 
water, but  it  is  now  in  need  of  immediate  attention. 

About  the  18th  of  May,  1894,  a  four  days'  northeast  storm  occurred, 
more  furious  than  has  been  seen  on  Lake  Michigan  in  many  years.  The 
effect  of  the  storm  on  the  superstructure  of  the  exterior  breakwater 
was  disastrous,  not  only  to  the  old  and  rotten  parts,  but  also  to  the 
newer  portion  of  the  work.  The  damage  consisted  in  the  tearing  off 
of  the  decking,  washing  out  of  stone,  and  breaking  away  of  the  inner 
walls  of  the  cribs  at  various  points.  With  the  exception  of  the  damages 
to  the  newer  parts  of  the  work,  if  the  injuries  be  at  once  repaired  before 
much  of  the  stone  be  washed  out,  the  carrying  away  of  the  decking 
and  inner  wall  of  the  superstructure  is  of  slight  consequence,  as  the 
cost  of  new  superstructure  on  the  old  work  will  be  diminished  thereby 
to  the  extent  that  the  superstructure  is  removed  without  cost,  but  the 
exposure  of  the  stone  filling  to  the  attacks  of  the  sea  should  be  remedied 
at  the  earliest  possible  moment.  It  is  estimated  that  $75,000  is  now 
needed  to  repair  this  work.  This  estimate  is  to  be  increased  by  30 
per  cent  if  the  work  can  not  be  done  during  the  present  working  season. 

Entrance  to  Chicago  River, — No  work  has  been  done  at  this  part  of 
the  harbor  during  the  past  year  beyond  marking  the  position  of  the  old 
light-house,  which  is  to  be  taken  away  and  set  up  in  another  place. 

Its  location  is  an  imjiortant  geodetic  point  of  the  survey  of  the  Great 
Lakes  and  has  been  accurately  marked. 

It  has  been  customary  for  the  United  States  to  maintain  by  dredg- 
ing the  channel  between  the  piers  at  the  entrance  to  Chicago  Biver  of 
Bufiicient  width  and  depth  to  accommodate  the  commerce  by  water  of 
this  port.  The  last  dredging  done  here  was  in  1893,  and  this  channel  is 
still  sufficient  for  the  purpose. 

The  largest  class  of  lake  vessels  can  not  use  the  inner  harbor  of 
Chicago  on  account  of  the  obstructions  by  bridges,  tunnels,  and  docks 
in  Chicago  Eiver. 

Full  information  on  this  subject  may  be  found  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1893  p.  2974,  et  seq. 
BNG  94 134 
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PROPOSED  APPLICATION  OF  THE  FUNDS  NOW  ON  HAND  AND  THOSE 
REQUIRED  FOE  THE  FISCAL  YEAR  ENDING  JUNE  30,  1806. 

These  funds  are  to  be  applied  to  the  repairs  of  damages  by  storm  to 
the  exterior  breakwater,  to  the  rebuildiDg  of  superstructure  over  the 
older  parts  of  that  structure,  and  to  the  rebuilding  of  superstructure 
over  500  linear  feet  of  the  southerly  breakwater^  outer  basin. 

Money  statement, 

July  1,1893,  balance  unexpended $62,780.59 

June  30, 1894,  amount  expended  during  fiscal  year 35,  331. 17 

July  1,1894,  balance  unexpended 27,449.42 

July  1,1894,  outstanding  liabilities 200.00 

July  1, 1894,  balance  available 27,249.42 

(Amount  (estimated)  required  for  maintenance 100, 000. 00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  endinjz  June  30, 1896  100,  000. 00 
Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3;  1893. 


Expenditures  fiscal  year  1894, 

Rebuilding  superstructure  southerly  breakwater,  outer  basin: 

Contractors'  estimates $29,016.66 

Services  of  inspector 480. 00 

Total 29,496.66 

1,154  pounds  tank  steel  plate  in  place,  for  protecting  end  of  southerly 

breakwater '.  103.86 

Services  of  assistant  engineer  and  draftsmen 1, 425. 00 

Services  of  clerks,  messengers,  etc 1, 250.  CO 

Services  of  watchmen 1, 350. 00 

Services  crew  of  steam  launch 937.00 

Services  of  carpenters  and  laborers 86. 95 

Fuel  for  steam  launch,  U.  8.  engineer  office,  and  watchmen 22:i  00 

Repairs^  etc.,  to  United  States  steam  launch 159. 46 

Office  supplies,  stationery,  gas,  etc 73, 24 

Miscellaneous : 

Mileage $151.84 

Telephone  service 31. 25 

Rent  poet-office  drawer 4. 00 

Street-car  tickets 15. 00 

Telegrams 5.21 

Notary  fees 1.00 

Oil  for  watchmen's  use 1.20 

209.50 

Making  permanent  mark  at  site  of  old  light-house 16. 50 

35,331.17 


Ahsiraxii  of  contracts  for  improving  Chicago  Harbor,  Illinois,  in  force  during  the  fiscal  year 

ending  June  SO,  1893. 


Name  and  address  of  contractor. 


Wisconsin  Dredjro  and  Dock  Co., 
HanitoMTOc,  W&* 


Nature  of  contract. 


Rebuilding  superstructore  (3,725 
linear  feet). 


Date. 
Oct.  28,1892 


To  expin 


Deo.     1, 1893 


*  Contract  completed  November  16,  1893. 
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report  op  mr.  g.  a.  m.  uljencrantz,  assistant  enginekr. 

United  States  Engineer  Office, 

Chicago,  III,,  June  SO,  1894, 

Captain  :  I  have  the  honor  to  submit  herewith  a  report  on  operations  in  Chicago 
UarboT,  Illinois,  during  the  fiscal  Year  endine  June  30,  18d4. 

At  the  beginning  of  the  year,  July  1, 1893,  there  was  one  contract  in  force  for  work 
to  be  done  in  improvement  of  this  harbor,  viz,  with  the  Wisconsin  Dredge  and  Dock 
Company,  of  Manitowoc,  Wis.,  for  rebuilding  the  snperstructure  over  the  southerly 
breakwater  2,500  linear  feet,  6  courses  high,  and  over  the  south  pier  1,225  linear  feet, 
4  courses  in  height,  or  in  all  3,725  linear  feet.  The  contract  was  dated  October  28, 
1892,  and  was  to  expire  on  the  Ist  of  December,  1893. 

AVork  under  this  contract  commenced  t>u  June  1,  1893,  and  on  the  30th  of  that 
month,  the  close  of  the  fiscal  year,  superstructure  was  completed  over  the  southerly 
breakwater  for  a  distance  of  OiSo  linear  feet,  295  feet  of  which — including  the  so-called 
angle  crib — was  30  feet  in  width ;  the  balance  was  16  feet  wide.  In  this  work  were 
secured  the  following  amonntn  of  materials :  179,428  feet,  B.  M. ,  pine  timber  and  20,709 
pounds  of  wrought-iron  drift  bolts,  as  stated  in  last  years  report. 

Work  under  the  contract  was  completed  on  November  10,  1893,  and  the  contract 
closed. 

Under  its  terms  there  were  secured  in  the  work  the  foUo wing  materials,  including 
those  mentioned  above  as  having  been  secured  in  place  prior  to  July  1,  1893: 

Pine  timber feet,  B.  M..     774,701 

Pine  plank do....     256,760 

Wrought-iron  drift  bolts pounds. .      95, 969 

Wrought-iron  spikes do 18, 070 

Stone cords..       103,29 

*  Piles,  40  feet  long,  in  clumps 56 

Dredge  chain,  in  clumps pounds..  648 

Screw  bolts,  in  clumps do 576 

The  prices  governing  this  contract  were  unusually  low,  viz : 

Pine  timber  in  the  work per  M  feet,  B.  M. .  $26. 00 

Pino  plank  in  the  work do 18.00 

Wrought-iron  drift  bolts per  pound . .        .  0245 

Wrought-iron  screw  bolts do 04 

Wrought-iron  spikes do 0375 

Wrought-iron  dredge  chain do 12 

Stone per  cord . .       4. 50 

Piles each..     11.00 

The  average  cost  per  linear  foot  of  the  different  portions  of  work  built  under  this 
contract  was  as  follows^ 


ClaM  of  work. 


For  work  80  feet  wide,  6  feet  high  . 
For  work  20  feot  wide.  4  feet  high  . 
For  work  16  feet  wide,  6  feet  high  . 
Clumpii  of  pilfs,  each 


Timber 
supers. 


$9.05 
5.85 

5.68 


Stone 
filling. 

$4-34 
2.45 
2.27 


ebylOlnch   „,  ^ 
decking.   (  *"**• 


$2.83 
1.86 
1.44 


$17.12 

10.16 

9.30 

80.60 


The  prices  given  are  in  all  cases  for  materials  secured  in  the  work,  and  include,  in 
items  for  timber  superstructure  and  decking,  the  bolts  and  spikes  used.  Prices  are 
given  separately  for  timber  work,  decking,  etc.,  that  the  figures  might  be  used  for 
making  estimates  and  to  indicate  the  relative  proportions  of  cost  of  the  different 
parts  of  the  work.  To  make  this  comparison  more  useiul  the  items  representing 
coet  of  stone  were  made  on  the  supposition  that  the  work  was  filled  to  within  6 
inches  ot  the  top,  or  level  with  the  upper  faces  of  the  cross-ties,  though  in  fact  but 
little  new  stone  was  found  to  be  required. 

A  separate  table  is  submitted  herewith  which  gives  in  detail  the  distribution  of 
materials  in  each  100-foot  section  of  the  work  under  this  contract,  with  the  total 
cost  of  each  such  section,  and  so  forth. 

The  total  cost  of  the  work  was  considerably  less  than  estimated,  on  account  of  (1) 
that  but  very  little  new  stone  was  required,  and  (2)  that  on  a  portion  of  the  south- 
erly breakwater  the  lower  courses  of  timber  were  in  much  better  condition  than 
expected  and  not  in  need  of  renewal. 

A  deviation  from  the  usual  mode  of  constructing  ends  of  piers  was,  with  your 
approval,  made  at  the  southwesterly  end  of  the  southerly  breakwater  and  at  the 
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east  end  of  the  south  pier.  The  so-called  horns,  formed  by  the  extension  of  the  side 
timbers  beyond  the  end  yr&H,  were  left  off,  and  the  necessary  connection  between 
end  and  side  walls  was  made,  as  suggested  and  described  in  last  year's  report.  (See 
Part  IV,  p.  2803,  Chief  of  Engineer's  Report  for  1893.) 

The  work  on  the  southerly  break  water  was  completed  September  26;  that  over  the 
south  pier  on  the  10th  of  November,  when  the  contract  was  closed.  Eight  clumps 
of  piles  were  built  under  the  contract,  viz,  3  at  the  east  end  of  the  south  pier,  3  at 
the  north,  and  2  at  the  southwest  end  of  the  southerly  breakwater. 

As  might  have  been  expected,  the  timbers  in  the  south  pier,  which  was  built  in 
1870,  were  very  much  decayed,  and  more  of  the  work  had  to  bo  removed  than  had 
been  anticipated. 

The  total  cost  of  the  work  done  under  the  contract  was  as  follows : 

Superstructure  over  2,500  linear  feet  of  southerly  breakwater $19, 443. 19 

Superstructure  over  1,225  linear  feet  of  south  pier 7, 711, 27 

Eight  clumps  of  piles 716.80 

Extra  decking  on  south  pier,  steel  plates,  etc 1, 249. 26 

29, 120. 52 

PRESENT  CONDITION   OP  THE   WORKS. 

The  easterly  and  southerly  breakwaters  and  the  outer  portions  of  the  north  and 
south  piers,  having  all  lately  been  furnished  with  new  superstructure,  and  the 
greater  portion  with  new  decking,  are  all  in  excellent  condition.  The  inner  portions 
of  the  last-named  piers  are  in  bad  condition,  but  these  being  used,  together  with  the 
adjoining  land,  by  private  parties,  it  has  been  the  policy  of  the  II.  8.  Government 
not  to  expend  any  money  on  their  repairs,  and  no  sucn  expenditure  is  recommended. 
The  exterior  breakwater,  however,  requires  attention.  Not  only  is  a  portion  of  this 
work  old  and  decayed,  having  been  built  in  1881  and  1882,  and  unfit  for  a  work  of  such 
importance  and  such  exceptional  exposure  to  severe  gales,  but  in  the  most  violent 
of  gales  that  have  occurred  for  many  decades,  on  the  18th  of  May  last,  this  break- 
water sustained  severe  damages  in  various  places  throughout  its  whole  length,  which 
are  of  such  nature  that  if  not  repaired  before  very  long  the  damages  will  surely  be 
considerably  increased  in  extent  in  case  of  repeated  stormy  weather.  In  brief|  the 
principal  damages  consist  in  the  general  tearing  off  and  removal  of  most  of  the 
heavy  10  by  12  inch  decking,  the  forcing  out  of  large  portions  of  the  southerly  wall  by 
the  overflowing  high  waves,  in  many  places  as  much  as  4  to  6  courses  in  depth,  and 
in  washing  out  of  great  quantities  of  the  stone  filling. 

Based  on  a  personal  inspection  an  estimate  has  been  made  of  the  cost  of  repairing 
this  breakwater,  covering  the  same  with  a  decking  across  its  full  width  and  refilling 
with  stone  wherever  required.  The  estimate  is  made  in  four  different  parts,  as 
follows : 

1.  Entire  renewal  of  the  superstructure  over  the  oldest  (middle  portion)  of  the 
breakwater,  2,200  linear  feet  in  length. 

2.  Repair  of  damages,  where  needed,  to  the  part  west  of  middle  section,  a  distance 
of  800  feet. 

3.  Repairs,  in  part,  to  the  portion  eastward,  which  is  badly  damaged  in  several 

{places,  even  on  the  part  built  but  five  years  ago,  in  1889.    This  section  is  2,400  feet  in 
ength. 

4.  Decking  over  the  whole  length  and  width  of  the  breakwater. 

1.  Middle  portion,  2,200  linear  feet: 

897,600  feet,  B.M.,  pine  timber,  at  $28 $25,132.80 

90,000  pounds  drift  bolts,  at  3  cents 2,700.00 

381  cords  ofstone,  at$6.50 2,476.50 

Total 30,309.30 

2.  Western  portion,  800  linear  feet  : 

116,800  feet,  B. M.,  pine  timber,  at  $28 3,270.40 

12,000  pounds  drift  bolts,  at  3  cents 860.00 

123  cords  ofstone,  at  $6.50 799.50 

Total 4,429.90 

H.  Efbsterly  portion,  2,400  linear  feet : 

467,200feet,  B.M.,  pine  timber,  at  $28 13,081.60 

47, 000  pounds  drift  bolts,  at  3  cento 1,410.00 

293  cords  of  stone,  at  $6.50 1,904.50 

Total 16,396.10 
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4.  Decking,  5,400  linear  feet: 

818,000  feet,  B.M.,  pine  decking,  at  $18 $14,724.00 

54,000  pounds  spike,  at4  cents 2,160.00 

Total 16,884.00 

KECAPITTTLATION. 

1.  Middle  portion $30,309.30 

2.  Westerly  portion 4,429.90 

3.  Easterly  portion 16,396.10 

4.  Decking ^ 16,884.00 

68, 019. 30 
Add  10  per  cent  for  contingencies,  etc 6, 801. 93 

Grand  total 74,821.23 

An  atlas  has  been  prepared,  showing  first  the  location  of  all  the  United  States 
works  of  improvement  in  this  district  on  a  map  of  the  State  of  Illinois,  and  farther 
detail  maps  of  each  of  the  separate  works,  together  with  statements  in  tabular  form 
for  Chicago  and  Calumet  harbors  and  Calnmet  River  concerning  the  improvements 
of  these  works,  cross  sections  of  the  various  structures  employed,  data  as  to  when, 
where,  and  how  made,  and  under  whose  direction  as  far  as  has  been  possible  to  ascer- 
tain from  the  reports  of  the  Chief  of  Engineers,  inspectors'  journals,  and  other  avail- 
able sources.  lu  connection  with  this  I  have  prepared  a  table,  respectfully  submitted 
herewith,  which  gives  a  comparison  of  the  cost  per  100  linear  feet  of  all  the  different 
stmctures  used  in  this  harbor,  cross  sections  of  which  are  shown  thereon.  To  make 
the  comparison  practicable,  the  computation  has  been  made  for  the  uniform  height 
of  20^  feet  above  the  lake  bottom,  and  the  estimate  of  cost  has  been  based  on  a  uni- 
form price — one  considered  fair  and  safe  for  estimates — for  each  kind  of  material. 

Percentages  of  the  cost  of  each  of  the  materials,  as  compared  with  cost  of  the 
structure  as  a  whole,  are  also  given.  It  is  expected  that  tnis  table  will  be  found 
useful  in  preparing  approximate  estimates  of  cost  of  proposed  work. 

The  U.  S.  light-house  at  the  mouth  of  the  river  on  the  north  pier,  which  was  erected 
in  or  about  the  year  1865,  is  being  removed  from  here  by  the  U.  S.  Light-House 
Board  to  Twin  River  Point,  Michigan. 

Being  an  old  established  landmark,  and  its  exact  location  accordingly  of  value 
and  interest,  I  have,  in  compliance  with  your  orders,  made  a  minute  survey  of  the 
Bite  on  which  it  is  located  (originally  a  pierhead  built  in  the  lake  in  1859),  with  the 
keeper's  dwelling,  which  is  to  remain  thereon. 

On  the  sketch  made  from  this  survey  and  submitted  herewith  are  shown  three 
reference  points  (constructed  as  described  below),  in  their  relative  positions  with 
reference  to  the  center  of  the  light-house  tower,  at  which  point  a  similar  mark  will 
be  established. 

Each  of  said  reference  marks  was  made  as  follows  (see  sketch  herewith) : 

A  hole  was  made  in  the  ground  deep  enough  to  place  a  small  board  fiat  at  its  bot- 
tom and  with  the  top  surface  thereof  at  mean  low-water  level  of  Lake  Michigan  (1.8 
feet  above  Chicago  city  datum).  Two  sewer  pipes,  of  6  inchesinside  diameter^  were 
then  placed  vertically  one  above  the  other  on  top  of  the  board.  The  natural  ground 
around  the  bottom  was  packed  down  and  a  ring  of  concrete  (1  part  Portland  cement 
and  2  parts  sand)  was  placed  around  the  bottom  of  the  nipe  to  fix  its  position.  A 
plumb-bob,  made  from  a  quart  bottle  filled  with  wet  sand  and  suspended  by  means 
of  a  copper  wire  through  its  cork  from  a  tripod,  was  so  placed  as  to  pass  through  the 
sewer  pipe  to  the  bottom,  the  wire  forming  an  absolute  plumb  line  inside  thereof. 
To  make  sure  of  this  being  so  the  bottom  of  the  bottle  was  surrounded  with  grout 
to  prevent  oscillation.  A  dry  mixture  of  cement  (1  part)  and  fine  sand  (2  parts)  was 
then  carefully  sifted  down  into  the  pipe  until  this  was  nearly  full,  when  water  was 
poured  over  it  and  allowed  to  pass  tnrough  the  composition. 

When  the  concrete  was  saturated  the  pipe  was  filled  to  top  and  a  ring,  about  3 
feet  in  diameter,  of  the  same  material  formed  around  the  top  of  the  pipe.  A  small 
nipple  of  cement  was  formed  around  the  wire,  to  indicate  its  place.  The  wire  was 
then  cut  off  close  to  the  nipple. 

The  holes  in  the  j^ronnd  around  the  points  were  next  filled  up,  the  sand  used  therefor 
being  saturated  with  water  to  pack  w^ell,  and,  after  the  cement  had  set,  observations 
were  made  to  obtain  angles  and  distances  determining  the  relative  positions  of  these 
points  to  the  center  of  the  tower,  etc.,  as  indicated  on  the  sketch. 

The  center  of  the  tower  has  been  indicated  as  '^  Point  1,''  and  will  be  marked  by  a 
single  copper  wire  (No.  16).  Point  2  has  a  copper  wire  or  cord  made  of  two  strands 
(of  No.  20  wire).  Nos.  3  and  4  have  respectively  three  and  four  strands  of  wire  of 
the  same  number. 
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There  will  be  no  opportunity  to  establitth  Point  No.  1  nntil  the  beginning  of  next 
month,  after  the  tower  has  been  removed. 

A  portion  of  a  wreck  of  one  of  the  vesseLa  foundered  in  the  gale  of  May  18  last  is 
lying  at  a  point  930  feet  south  b^  240  feet  west  from  the  southwest  corner  of  the 
southerly  breakwater  and  nearly  in  the  line  taken  by  smaller  vessels  entering  the 
outer  basin  from  the  south. 

The  following  maps  and  drawings  are  respectfully  submitted  with  this  report: 

1.  A  general  map  of  the  harbor  and  vicinity. 

2.  A  table  showing  distribution  of  materials  in  the  rebuilding  of  superstructure 
over  the  southerly  breakwater  and  the  south  pier. 

3.  A  table  showing  cross  sections  of  the  different  structures  used  in  the  piers  and 
breakwaters  of  this  harbor,  and  the  comparative  cost  of  the  same. 

4.  Sketch  showing  the  liu^ht-house  site. 

5.  Sketch  showing  the  manner  of  constructing  the  reference  points  for  locating 
the  center  of  the  light- house  tower. 

Mr.  Axel  Fahlstrom  acted  in  a  very  satisfactory  manner  as  inspector  at  the  build- 
ing of  the  superstructure. 

I  am,  captain,  very  respectfully,  your  obedient  servant, 

G.  A.  M.  LiLJKNCRANTZ, 

Assistant  Engineer, 
Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U.  S.  A. 


Tahle  showing  in  detail  the  distribution  of  materials  in  rebuilding  superstructurey  Chicago 

Harhory  189S, 

SOUTHERLY  BREAKWATER. 


Detail  nectiouB. 


I     Side  timbers. 


Number. 


9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 


'  T^„^v  I  Linear 
,  I^'^gtl*-      feet. 


Total. 


Feet.  I 
100  i 
100 

100  I 

lOU  > 

100  , 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 


1,300 
1,300 
L271 
029 
900 
000 
900 
1,000 
800 
800 
800 
800 
900 
815 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
903 


2.405  22,818 


15,600 
15,600 
15,252 
11, 148 
10,  800 
10, 800 
10,800 
12,000 
9,600 
9,600 
9,600 
9.600 
10,800 
9.780 
9,600 
9,600 
9,600 
9,600 
9,600 
9,600 
9,600 
9,600 
9,600 
9,600 
10,836 


Cross-ties. 


No. 


!  26 
26 
26 
26 
26  I 
26  ! 


i    26 


Feets 
K.  M. 


11,700 
11,700 
11.490 
4,320 
4.160 
4.160 
4,160 
5,280 
4,160 
4,160 
4.160 
4,160 
4,160 
4,160 
4.160 
4,160 
4,100 
4,160 
4,160 
4,160 
4,160 
4.160 
4,160 
4,160 
4.160 


Blocks. 


No. 


Feet, 
B.M. 


840 


560 


280 


267,816     696       127,690  , 


1,680 


Longitwlinals. 


Lijiear 
feet. 


600 
600 
477 
417 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 


No.  of 
scarf. 


10,494 


39 


24  j 

26 

26 

26 

26  I 

26  I 

26 

26 

26 

26 

26 


Feet, 
B.  M. 


6,520 

6.520 

5, 143. 3 

4.490 

4,346.7 

4,346.7 

4. 346. 7 

4,346.6 

4,346.7 

4,346.7 

4. 346. 6 
4,346.7 

4. 346. 7 
4,346.6 
4,346.7 
4,346.7 
4,  346. 6 
4,346.7 
4, 346. 7 
4,346.6 
4,346.7 
4,346.7 
4,346.6 
4,346.7 
4.346.7 


676     113, 953. 4 
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Table  showing  in  detail  the  distribution  of  materials  in  rebuilding  superstructure,  Chicago 

HarboTj  1893 — ContinneA. 

SOUTHEKLT  BREAKWATER-Continued. 


Detail  aectlo 

08. 

Length. 

ShJnmings 
(feet, 
B.M.). 

Total  (feet, 
B.M.). 

Cost. 

Wrought-iron  drift  bolt*. 

Nnmber. 

No. 
32inch. 

No. 

20.inch. 

122 
97 
95 

f 

114 
110 
90 

98 
102 
96 
91 
97 
90 
90 
90 
00 
00 
90 
93 

PoiindB. 

Cost. 

1 

Feet. 

100 

34,660 
33,820 
33, 987. 3 
20,126 
19,436.7 
19, 436. 7 
19,784.7 
22. 850. 6 
19,  246. 7 
19,208.7 
18.484.6 
19,  018.  7 
19.462.7 

20. 023. 6 
21, 731. 3 

18. 844. 7 
18,184.6 
20, 206. 7 
18,142.7 

18. 355. 6 

18. 106. 7 
18,106.7 
18.106.8 
18, 106,  7 
19,722.7 

$901.16 
879.32 
883.66 
523.28 
505.35 
505.35 
514.38 
504.13 
500.42 
409.43 
480.61 
494.40 
506.03 
520.60 
565.01 
489.  96 
472.80 
525.38 
471.72 
477.25 
470. 77 
470.  78 
470.77 
470.  77 
512.70 

368 
342 
335 
233 
234 
234 
234 
260 
207 
207 
207 
214 
231 
242 
207 
207 
208 
208 
208 
208 
208 
208 
208 
208 
229 

3,995.2 

3,621.2 

3. 547 

2,634.6 

2.  615. 6 

2, 615.  6 

2.615.6 

2, 849. 6 

2, 501. 4 

2,479 

2,367 

2,458 

2,583 

2,726.8 

2, 434.  2 

2, 400. 6 

2,381.6 

2,415.2 

2,376 

2.376 

2,376 

2,376 

2,  376 

2,376 

2, 581.  8 

$97.88 
88.  72 

2 

100 
05 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

3* 

i.542 

168 

130 

180 

478 
1,224 
1,140 
1,102 

378 

912 

156 
1,737 
3, 624. 6 

738 

7g 

2.100 

36 

249 

86.90 

4 

64.55 

5 

64  08 

6 

64.08 

7 

64.08 

8 

60.82 

9 

61  28 

10 

60.73 

11 

57.99 

12 

60  22 

13 

63.29 

14 

66.82 

15 

59.  (U 

16 

58.81 

17 

58.35 

18 

59.18 

19 

58.21 

20 

58.21 

21                   ... 

58,21 

22 

58.21 

23 

58.21 

21 

58  21 

25 

lOO 

63.26 

Total 

2,405  1       16.021.6 

527, 162 

13,  706. 21 

5,a55 

2,390' 

66,079 

1.618.94 

Avera^^e  for  100  fee 
Average  for  100  fee 

K30  feet  wide) 

t  (16  feet  wiH«^ 

34,734 
19,  305 

903.10 
501.91 

" " " 

3,784 
2,496 

92  71 

61  16 

Detail  sec 
Kumber. 

tions. 

Length. 

Feet. 

100 
100 
05 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

Deck- 
ing 
(feet, 
B.M.). 

13,720 
14.000 
12,710 
7.000 
7.01I0 
7,000 
7,000 
7.000 
7,000 
7.000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7.000 
7,000 
7,000 
7,000 
7.000 
7,000- 

Co«t. 

Spikes 
(fbs.). 

966 
986 
895 
493 
493 
493 
493 
493 
493 
493 
493 
493 
493 
493 
403 
493 
403 
493 
493 
493 
493 
493 
49:^ 
493 
403 

Cost. 

Stone 
(cords). 

23."  29* 

Ck>st. 

Total 
cost. 

Feet. 
30 
30 
30 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
18 
16 
16 

o   . 
**  9 

Date 
com- 
pleted. 

1      

$246.96 
2.52. 00 
228.78 
126.00 
126.00 
126.00 
126,00 
126.00 
126.00 
126. 00 
126.00 
126.00 
126.00 
126.00 
126.00 
126.00 
126.00 
126.00 
126.00 
126.00 
126.00 
128.00 
126.00 
126.00 
126.00 

$36.22 
36.97 
33.56 
18.49 
18.49 
18.49 
18.49 
18.49 
18.49 
18.49 
18.49 
18.49 
18.49 
18.48 
18.49 
18.49 
18.49 
18.48 
18. 49 
18.49 
18.49 
18.48 
18.49 
18.49 
18.48 

$1. 282. 22 
1.361.82 
1.  232.  90 
732. 32 
713.92 
713.92 
722.95 
808.  44 
706. 19 
"04.65 
683.09 
609.20 
713.  81 
731.90 
769.14 
60."}.  26 
675.  64 
729.04 
674.42 
679. 95 
673.  4; 
673. 47 
673. 47 
673.47 
720.  53 

6.5 
6.5 

4.5 
4.5 
4.5 
4.5 

4.5 

Jinie  30 

2 

$104.  81 

June  27 

3* 

4 

JiinH  20 

5 

Jnno  23 

6 



June  24 

7 

July     6 
Jnlv  11 

8 ... 

0 

July   12 
July   14 

10 

11 

July   17 

12 

July   21 

13 

July  24 

14 

July  27 
July  27 
July  29 
July  31 
Aug.    7 
Aug.    7 
Aug.  10 
Aug.  12 
Aug.  18 
Aug.  31 
S«pt.    7 
Sept.    7 

15 

16 

17 

18 

::': 

19 

16  II 

20 

4.5 

21 

22 

23 

24 

26 

Total. 

2,495 

1H430 

3, 499, 74 

13,693- 

513. 49 

23.29 

104.81    19,443.19 

Average  for 
(80.fe6twi( 

100  feet 
lei 

13,705 
7,000 

246.69 
126.00 

965 

36.19 
18.49 

U.  27a  00 
t707.56 

Average  for  100  feet 
(16  f^t  wide! 

i 

*  Angle  crib. 


t  Not  including  stone. 
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Tahle  shotmng  in  detail  the  dieirihution  of  materials  in  rebuilding  auperatructure,  Chicago 

Harbor,  189S — Continued. 

SOUTH  PIER. 


Detail  sections. 

Sidet 

Linear 
feet. 

imbers. 

Feet, 
B.M. 

Cr 
No. 

OSS-ties. 

Blocks. 

Longitudinals. 

Number. 

Length. 

Feet, 
B.M. 

No. 

Feet, 
B.M. 

Linear 
feet. 

No.  of 
scarf. 

Feet, 
B.M. 

1    , 

Feet. 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
25 

855 
800 
800 
824 
800 
800 
820 
824 
887 
821 
800 
800 
200 

10,260 
9,600 
9,600 
9,888 
9.600 
9,600 
9,840 
9.888 

10,644 
9,852 
9,600 
9,600 
2,400 

26 
24 
26 
26 
24 
26 
26 
24 
26 
26 
26 
24 
8 

5.200 
4,800 
5,200 
6,200 
4.800 
5,200 
5,200 
4,800 
5,200 
5,200 
6.200 
4,800 
1,600 

2 

860 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
100 

24 
24 
20 
24 
18 
18 
19 
18 
26 
26 
26 
24 
8 

4.320 

4,320 

4.266.6 

4,320 

4,240 

4,240 

4,253.3 

4,240 

4  346  7 

2 

3 

4 

5 

6 

7 

8 

9 

10 

4. 346. 6 
4,346.7 
4,320 

1. 106. 7 

11 

12  .            

1 

180 

Total 

1,225 

10, 031 

120, 372 

312 

62,400 

3 

540 

4,900 

276 

52, 666. 6 

Detail  sections. 

Shimmings 

(feet, 

B.M,). 

Total  (feet, 
B.  M.). 

Cost. 

WroQght-iron  drift  bolts. 

Number. 

Length. 

No. 
32-inch. 

No. 
20.inoh. 

Pounds. 

Cost. 

Feet. 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

510 

950 
1,480 

148 

290 
1,076 
1,388 

026 
1,662 

391.4 
1.000 

950 

780 

20,650 
19.670 
20,655.6 
19,666 
18,930 
20,116 
20,681.3 
19,854 
21,852.7 
19.790 
20, 146. 7 
19.670 
6. 066. 7 

$536.90 
511.42 
534. 45 
508. 45 
492.18 
623.02 
537. 71 
516. 21 
568.17 
614.84 
523.81 
511.42 
157. 73 

230 
203 
200 
212 
192 
209 
213 
217 
256 
207 
208 
200 
70 

98 
100 
98 
89 
81 
86 
101 
83 
82 
101 
100 
86 
25 

2,618.8 
2,387 
2,348.8 
2, 406. 4 
2, 181. 6 
2,362.6 
2,482.6 
2, 417. 8 
2, 763. 2 
2,428.6 
2,432 
2. 281. 6 
770 

$64.16 
58  48 

57  55 

58.96 

53.45 

57  88 

60.81 

59.24 

67.70 

69.50 

50.69 

55.90 

13 

18.86 

Totol 

1,225 

11,660.4 

247,539 

6,436.01 

2.617 

1,130 

29,881 

732.08 

Average  for  100  fee 

t  (20  feet  1 

iride) 

20,207 

525.39 

2,439 

69.76 

Detail  sections. 

Decking 

(feet, 

B.M.). 

Cost. 

Spikes 
(lbs.). 

Coat. 

Total 
cost. 

$601.06 
560.90 
592.00 
567.41 
545.63 
580.90 
598. 52 
575.45 
635.87 
699.81 
768.91 
752.83 
222.98 

Feet. 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

o    . 

Date 

Number. 

Length. 

pleted. 

1                     .... 

Fett. 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
25 

Nov     9 

2 

Nov.    9 

3        

Oct.    31 

4 

Oct    20 

6 

Oct.    14 

6 

Oct    11 

7 

Oct     6 

8 

Sept  29 
Sept  26 
Sept  22 
Sept  13 

9   

10 

6,i66 
9,000 
9,000 
2,250 

$109.80 
162.00 
162.00 
40.50 

426 

627 
627 
157 

$15.97 

23.51 

23.51 

6.89 

11 

12    

Sept  9 

13 

Aug.  31 

Total 

1,225 

26.350 

474.30 

1,837 

68.83 

7,711.27 

Average  for  100  feet 
vri^ib)   

(20  feet 

9,000 

162.00 

627 

28.61 

:585.16 

\  Not  including  decking. 
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Readings  of  the  gauge  at  Chicago,  III.,  1893, 
[Plane  of  reference:  Chicago  city  datum.    Low  water  of  1847.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

Feet. 

0.20 

0.07 

0.23 

0.00 

0.50 

0.07 

0.17 

—0.10 

0.43 

0.07 

0.10 

0.27 

—0.17 

0.13 

0.10 

0.67 

—0.13 

—0.13 

-0.23 

-0.50 

-0.23 

-0.33 

-0.20 

—0.33 

0.00 

—0.13 

0.17 

0.17 

0.13 

0.17 

0.23 

Feet, 

0.40 

0.30 

0.17 

-0.17 

0.20 

0.50 

—0.80 

-0.80 

0.27 

0.06 

-0.13 

-0.13 

0.10 

-0.13 

0.07 

0.20 

0.50 

0.00 

0.97 

—0.10 

-0.13 

-0.03 

-0.20 

—0.07 

—0.13 

—0.03 

0.00 

0.67 

Feet, 

—0.30 

—0.13 

0.13 

0.43 

—0.20 

—0.33 

—0.23 

0.13 

0.20 

0.13 

-0.10 

0.13 

0.30 

1.00 

0.30 

0.33 

0.27 

0.20 

0.17 

0.13 

0.13 

0.53 

0,27 

—0.30 

0.27 

0.33 

0.43 

0.40 

0.30 

0.07 

0.30 

Feet. 
0.10 
0.07 
0.48 
-0.03 
0.23 
0.53 
—0.33 
—0-07 
0.30 
0.30 
0.47 
0.33 
0.28 
0.60 
0.50 
0.10 
0.47 
0.47 
0.80 
0.97 
0.70 
0.70 
0.40 
■0.70 
1.27 
0.77 
0.47 
0.73 
1.03 
1.13 

Feet. 
0.43 
0.67 

o.ra 

0.73 
0.73 
0.53 
0.53 
0.90 
0.93 
0.83 
0.60 
0.83 
0.97 
0.77 
1.00 
0.93 
0.90 
0.83 
0.83 
0.80 
0.73 
0.83 
0.70 
0.87 
1.20 
1.33 
1.40 
1.10 
0.97 
1.23 
1.53 

Feet, 
1.60 
1.20 
1.07 
1.30 
1.27 
1.10 
1.07 
0.93 
0.97 
1.27 
1.30 
1.20 
1.20 
1.83 
1.47 
1.23 
1.17 
1.13 
1.23 
1.37 
1.40 
1.03 
1.13 
1.10 
1.20 
1.17 
1.20 
1.30 
1.47 
1.60 

Feet. 
1.37 
1.30 
1.23 
1.17 
1.33 
1.64 
1.43 
1.53 
1.00 
1.23 
1.33 

.1.30 
1.23 
1.47 
1.04 
1.57 
1.53 
1.57 
1.57 
1.53 
1.37 
1.17 
1.30 
1.33 
1.23 
1.34 
1.33 
1.23 
1.24 
1.33 
1.47 

Feet. 
1.30 
1.43 
1.23 
1.14 
1.63 
1.63 
1.40 
1.20 
1.33 
1.20 
1.37 
1.50 
1.40 
1.30 
1.37 
1.20 
1.20 
1.20 
1.53 
1.33 
1.27 
1.18 
1.13 
1.17 
1.23 
1.13 
1.17 
1.53 
1.50 
1.27 
1.10 

Feet. 
1.07 
1.08 
1.27 
0.90 
1.23 
1.30 
1.17 
1.20 
1.20 
1.13 
1.30 
1.27 
1.20 
1.03 
0.97 
0.80 
0.63 
0.73 
0.93 
1.67 
0.80 
1.03 
1.10 
1.03 
0.80 
0.57 
0.73 
0.77 
0.60 
0.80 

Feet. 

0.80 
0.73 
0.70 
0.77 
0.77 
0.48 
0.67 
0.67 
0.70 
0.80 
0.80 
1.00 
0.90 
0.97 
0.53 
0.47 
0.57 
0.83 
0.73 
0.83 
0.87 
0.67 
0.67 
0.77 
0.73 
1.08 
0.78 
0.80 
0.90 
0.60 
0.10 

Feet. 
0.33 
0.53 
0.44 
0.43 
0.37 
0.40 
0.57 
0.40 
0.63 
0.50 
0.50 
0.30 
0.47 
0.38 
0.13 
0.13 
0.33 
0.27 
0.37 
—0.17 
0.33 
0.33 
0.37 
0.37 
0.03 
0.07 
0.40 
0.37 
0.40 
0.23 



Feet. 

0  07 

2 

0.39 

3 

0.70 

4 

—0.07 

5 

—0.07 

6 

—0.08 

7 

—0.03 

8 

0.00 

9 

0.13 

10 

0.03 

11 

0.17 

12 

0.17 

13  

0.03 

14 

0.00 

15 

0.07 

18 

0.68 

17 

18 

0.37 
0.  2S 

19 

20 

0.47 
—0.33 

21 

—0.33 

22 

0.20 

23  

—0.07 

24 

0.60 

25 

0.83 

26 

0.33 

27 

0.07 

28 

—0.10 

29 

0.37 

80 

0.50 

31 

U.20 

Mean- 

0.05 

0.09 

0.17 

0.48 

0.88 

1.23 

1.35 

1.31 

1.01 

0.73 

0.34 

0.16 

COMMERCIAL   STATISTICS. 

Amoant  of  revenue  collected  daring  fiscal  year,  $5,899,786.80. 
Arrivals  and  clearances  of  vessels. 


Arrived. 

Cleared. 

gtPAm , , 

No. 

6,052 

2,636 

Tone, 
3,809,134 
802,319 

No, 

5.064 

2,680 

Tone. 
8,927,605 
830  896 

Sail 

Total 

7,688 

4,611,453 

7,694 

4,758,501 

Beoeipts  and  shipments  by  lake  during  calendar  year  189S,  Chicago  Harbor. 


Beceipta. 

Tons. 

Sliipments. 

Tons. 

Coal 

1,346,274 

8,608 

16,381 

6,184 

2,673.847 

190,624 

61,557 

12.015 

4,290 

5,121 

613,325 

35,264 

Flonr 

156, 519 

2,267,731 

19.082 

2,409 

101, 767 

22  398 

Iron 

Grain 

Btone and  marbler ,-r»,-T v-r,-.-. 

Lard 

Pi»h 

Meats 

"I-T»niber,  wood,  etc 

Lead 

Flonr,  salt,  sogar,  and  sirup 

Oil  and  oil  cake 

Cement  and  piaster .'. 

Hay 

1,951 
3,665 

Potatoes 

t^*'  

Iron                                               ...... 

Coffee  and  tea ,. 

SniEar  and  simn                               ...... 

15,961 

Grain 

131,002 

Hiscellaneous  merchandise 

Coal 

4,749 

Tfsrd  ware,  nails,  etc r . . . . 

MiscellftnAons  merchandiBA 

258,265 

Total    

Total 

4,978,490 

2, 985, 473 
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K  K2. 
IMPROVEMENT  OF  CALUMET  HARBOR,  ILLINOIS. 

The  object  of  this  work  is  to  provide  a  deep  entrance  to  Calumet 
Eiver  and  the  port  of  South  Chicago,  111. 

This  is  effected  in  the  usual  mauner  by  dredging  a  channel  and  pro- 
tecting the  dredged  area  by  parallel  piers,  300  feet  apart,  projecting 
into  the  lake  from  the  river's  mouth. 

Condition  of  the  work  June  30, 1894, — Work  was  begun  on  this  harbor 
in  1870,  and  at  the  beginning  of  the  fiscal  year  2,020  linear  leet  of  the 
south  pier  and  3,040  linear  feet  ot  the  north  pier  had  been  constructed, 
which  completed  the  existing  project  as  far  as  pier  work  is  concerned, 
but  the  south  pier  should  be  prolonged  800  feet  to  protect  the  channel 
from  drifting  sands. 

On  account  of  the  present  urgent  necessity  for  maintaining  the  work 
already  done  by  proper  renewsds  of  decayed  i)arts,  no  project  for  fur- 
ther extending  the  work  has  been  submitted,  but  the  estimates  herein 
submitted  are  for  maintenance  only. 

At  the  beginning  of  the  fiscal  year  a  contract  was  in  force  with 
the  Wisconsin  Dredge  and  Dock  Company,  of  Manitowoc,  Wis.,  for 
rebuilding  superstructure  over  900  linear  feet  of  the  north  pier  and 
over  700  linear  feet  of  the  south  pier,  and  for  the  construction  of  about 
320  linear  feet  of  pile  revetment  at  the  westerly  end  of  the  south  pier. 
All  the  superstructure  under  this  contract  had  been  completed  and 
there  remained  to  be  done  only,  the  pile  revetment.  This  was  com- 
pleted during  the  year,  but  its  length  was  reduced  to  280  feet,  as  the 
remainder  of  it  had  been  done  by  a  private  corporation  in  connection 
with  their  slip. 

The  channel  is  still  in  good  condition  and  equal  at.  present  to  the 
aemands  upon  it  in  deptU  and  width;  but  the  piers  in  great  part  are 
in  a  bad  condition :  more  than  1,800  linear  feet  of  pier  work  is  rotten 
and  falling  to  pieces,  and  about  half  as  much  more  in  need  of  early 
renewal.  There  are  also  two  places  where  the  piers  have  been  dam- 
aged by  collision  needing  repair. 

Although  the  universal  depression  of  the  past  year  has  resulted 
in  a  diminution  in  tonnage  resorting  to  this  harbor  during  the  past 
year,  there  is  an  unmistakable  increase  in  the  importance  and  magni- 
tude of  interests  dependent  on  marine  transportation  seeking  locations 
at  South  ChicHgo.  Several  1  arge  grain  elevators  have  been  constructed, 
and  others  are  now  in  i)roce8s  of  construction.  When  all  of  the  ele- 
vators now  projected  are  completed  it  is  estimated  that  their  capac- 
ity will  be  13,000,000  bushels.  The  lumber  and  coal  distributive  busi- 
ness is  also  increasing.  This  harbor  is  one  of  the  most  commodious  on 
Lake  Michigan  and  can  be  deepened  readily  to  meet  the  requirements 
of  the  20-foot  channel  between  Duluth,  Chicago,  and  Buffalo.  It  is  at 
the  mouth  of  the  Calumet  Kiver,  which  may  be  cheaply  improved  to 
almost  any  extent  demanded  without  interference  with  existing  con- 
structions, and  it  is  confidently  expected  that  the  demand  for  increased 
depths  of  channels  at  the  city  of  Chicago  will  be  met  at  the  Calumet. 
This  harbor  and  port  is  now  within  the  city  limits  of  Chicago,  and  the 
local  jealousies  that  have  retarded  its  development  may  reasonably  be 
expected  to  rapidly  subside. 
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PROPOSED  APPLICATION  OF  FUNDS  REQUIRED  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  30,  1896. 

It  is  proposed  to  apply  the  funds  now  on  hand  and  those  required 
for  the  fiscal  year  ending  June  30, 1896,  to  rebuilding  superstructures 
over  the  piers  and  to  maintaining  in  good  condition  the  works  pro- 
tecting the  entrance  to  Calumet  Biver.  It  is  important  that  the  south 
pier  be  extended  at  least  800  linear  feet  to  protect  the  channel  against 
drifting  sands,  and  that  an  outer  breakwater  be  constructed  to  shelter 
the  space  in  front  of  the  ends  of  the  piers  to  allow  vessels  to  enter  the 
river  during  storms,  but  these  works  are  less  urgent  than  the  needs  of 
the  existing  construction. 

As  soon  as  the  existing  works  can  be  put  in  good  order,  estimates 
will  be  submitted. 

Money  statement. 

July  1,  1893,  balance  unexpended $10,380.94 

Jnne  20,  1894,  anioont  expended  during  fiscal  year 4, 243. 24 

July  1,  1894,  balance  unexpended 6, 137. 70 

July  1,  1894,  outstanding  liabilities 104.44 

July  i;  1894,  balance  available 6,033.26 


Amount  (estimated)  required  for  maintenance 30, 000. 00 

Amount  that  can  be  protitably  expended  in  fiscal  year  endins  J une  30, 1896    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  z  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Expenditures  J  or  fiscal  yeirr  1894, 

Bebuilding  superstructure  north  and  south  piers  and  repair  of  revetment  at  westerly 
end  of  south  pier : 

Contractor's  estimates $3,339.07 

Services  of  aasistant  engineer 600. 00 

Services  (oflSce) 150.00 

Services  of  watchman 60. 00 

Office  supplies,  telephoue  service,  ice,  gas,  etc ■ 61. 64 

Street- car  tickets 10. 00 

Fuel  for  office 11.00 

Traveling  expenses 11.90 

Shingles .63 

Total 4,243.24 


Abstract  of  contracts  for  improving  Calumet  Harbor^  Illinois,  in  force  during  the  fiscal 

year  ending  June  SO,  1893, 


Kame  and  address  of  oontraotor.  {  Nature  of  contract.  Date.  To  expire— 


Wieoonftiii  I>redge  and  Book  Co., 
Manitowoc,  Wis. 


Rebuildingsnperstructnre,  1,000 lin-     Oct.  28, 1892     Dec.     1,1893 
ear  feet  and  320  linear  feet  of  8heet 
piling. 


Completed  October  17, 1893. 
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report  op  mr.  g.  a.  m.  liljbncrantz,  assistant  rngikeer. 

Unii'ed  States  Engineer  Office, 

ChicagOf  III.,  June  SO,  1894. 

Captain:  I  have  the  honor  to  submit  herewith  a  report  on  operations  in  Calumet 
Harbor,  Illinois,  during  the  fiscal  year  ending  June  80,  1894. 

On  the  Ist  of  Julv,  1893,  there  was  one  contract  in  force  for  work  of  improving 
Calumet  Harbor,  Illinois,  by  rebuilding  the  superstructure,  4  courses  in  heigot,  over 
900  linear  feet  of  the  north  pier  and  over  700  linear  feet  of  the  south  pier,  in  all  1600 
linear  feet,  and  by  the  construction  of  about  320  linear  feet  of  sheet  piling  in  front 
of  the  old  plank  beam  revetment  at  the  inner  or  westerly  end  of  the  south  pier. 

The  contract  was  entered  into  with  the  Wisconsin  Dredge  and  Dock  Company,  of 
Manitowoc,  Wis.,  the  lowest  responsible  bidders,  on  the  28th  of  October,  1892. 

Work  under  the  contract  commeuced  on  the  21st  of  November,  1892,  and  all  the 
superstructure  was  completed  before  the  close  of  that  iiscal  year,  or  on  the  20th  of 
Mav,  1893,  and  was  fully  accounted  for  in  last  year's  report. 

The  construction  of  the  sheet  piling  at  the  south  pier  was  conmienced  on  the  19th 
of  May,  1893,  but  its  progress  was  long  delayed  by  the  inability  of  the  contractors 
to  secure  the  necessary  pTank  for  sheet  piling.  It  was,  however,  completed  one  and 
one-half  uionths  before  the  time  fixed  lor  the  expiration  of  the  contract,  or  on  the 
14th  of  October,  1893. 

The  projected  length  of  the  new  sheet  piling  was  320  feet,  but  only  286  were  found 
to  be  required,  the  Calumet  and  Chicago  Canal  and  Dock  Compswy  having  built  the 
balance  in  connection  with  the  comer  for  their  dock,  forming  the  easterly  part  of 
their  slip. 

The  total  amount  expended  for  material  and  work  under  this  contract  was  as  fol- 
lows: 

308,819  feet,  B.  M.,  pine  timber,  at  $27 $8,338.11 

30,585  feet,  B.  M.,  oak  timber,  at  $45 I,376.:i2 

86  J47.8  pounds  iron  driftbolt«,  at  3  cents 1,102.44 

525  pounds  iron  spikes,  at  3.9  cents 20. 47 

6,025  pounds  iron  tie-rods,  at  5  cents 301. 25 

51  white-oak  piles,  at  $9 459.00 

545  cubic  yards  of  dredging,  at  20  cents 109. 00 

Total 11,706.59 

This  amount  was  distributed  in  the  different  parts  of  the  work  as  follows : 

900  linear  feet  of  superstructure,  north  pier $5, 191. 74 

700  linear  feet  of  superstructure,  south  pier 4, 105. 51 

286  linear  feet  of  sheet  piling 2,300.34 

545  cubic  yards  of  dredging,  at  20  cents 109.00 

Total 11,706.59 

This  gives  the  average  cost  per  linear  foot  of  the  different  works : 

Superstructure: 

North  pier per  linear  foot.  $5.77 

South  pier do 5.86 

Sheet  piling do 8.04 

The  prices  for  the  saperstruoture  do  not  include  stone,  as  there  was  no  stone 
required  beyond  what  was  already  in  the  piers. 

The  contract  was  closed  and  the  last  estimate  for  payment  was  submitted  on  the 
16th  of  October,  1893. 

PRESENT  condition  OF  THE   WORKS. 

The  damages  done  to  the  north  pier,  as  reported  last  year,  have  not  been  repaired. 
This  should  oe  done. 

The  sheet  pilinjS[  built  in  front  of  the  old  plank-beam  revetment  at  the  innsr  end 
of  the  north  pier  is  now  in  bad  condition  and  needs  repair  or  rather  renewal  before 
long. 

When  this  is  done  I  believe  it  would  be  to  the  best  advantage  if  the  whole  of  both 
the  now  decaying  sheet  piling  and  the  old  plank-beam  revetment  were  entirely 
removed,  together  with  the  stone  filling,  and  new  sheet  piling  built  on  the  original 
dock  line,  to  wit,  the  river  face  of  the  plank  beam,  as  it  is  next  to  impossible  to 
secure  a  row  of  piling  in  good  alignment,  and  well  driven,  as  longas  the  old  work 
with  a  g^eat  quantity  of  stone  at  the  bottom  remains  in  place.  This  was  demon- 
strated at  last  year's  work  on  the  south  pier.    About  1,500  linear  feet  (1,300  feet  on 
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the  north  and  200  on  the  sonth  pier)  of  anperstrncture  is  in  need  of  renewal.    There 
irill,  however,  not  he  needed  more  than  50  cords  of  new  stone  in  all  for  hoth  the 
piers. 
The  comparative  condition  of  the  piers  is  about  as  follows: 


Condition  of  the  workB,  etc. 

North 
pier. 

South 
pier. 

Total. 

Tn  ffood  condition  T.Tr,-r 

lAn.fett. 
900 

Lin.fwt. 
1.286 

Lin.ftet. 

2,186 

648 

Tn  fair  conditiou 

048 

600 

1,367 

125 

Tti  hfld  «*ondition ^-.-tt-,-, - r 

300 
204 
230 

900 

In  worthleM  condition ". 

1,571 
856 

RomoTed  for  building  slipg 

ToUl 

3,640          !L09n 

5,660 

^ 

The  channel  is  at  present  in  good  condition,  but  will  rapidly  fill  np  unless  the  sonth 

Iiier  is  extended  farther  oat  into  the  lake.  This  shoald  be  done  for  a  distance  of  not 
ess  than  800  feet,  as  there  is  very  shallow  water  along  the  line  of  extension  of  this 
pier,  and  southerly  and  southeasterly  winds  wash  the  sand  from  this  shallow  part 
into  the  river  channel. 

tiling  np  of  this  channel  is  nndonbtedly  also  done  by  the  dumping  of  materials 
(dredged  by  private  parties)  directly  opposite  the  mouth  of  the  harbor  at  times 
when  there  is  no  inspector  or  other  representative  employed  at  this  place. 

ESTIMATE  or  WORK  NEEDED  IN  THIS  HARBOR. 

The  estimate  submitted  in  last  year's  report,  none  of  the  work  therein  proposed 
having  been  done,  may  be  here  repeated,  viz : 

Extension  of  sonth  pier  800  linear  feet,  at  $60 $48,000 

1,837  linear  feet  new  superstructure,  at  $12 22,044 

Repairs  of  damages  to  piers 156 

Total 70,200 

Add  10  per  cent  for  contingencies,  etc 7,020 

Grand  total 77,220 

GENERAL  REMARKS. 

About  600  linear  feet  of  the  elevated  walk  on  the  north  pier  is  now  of  no  nse  what* 
ever,  as  for  this  distance  there  is  land  adjoining  the  pier  on  the  north  side.  It  is 
also  partly  burnt,  from  sparks  scattered  by  passing  tugs  and  locomotives,  ami  partly 
rotten  from  age.  This  is  mentioned  because  of  said  structure  being  in  the  way  when 
the  proposed  renewal  of  the  superstructure  is  to  be  made. 

The  oflSce  building  (and  boathouse)  has  just  been  repaired,  which  was  very  much 
needed,  the  structure  being  about  to  tumble  down,  owiug  to  the  fact  that  the  bot- 
tom siUs  on  which  the  building  rested  had  become  so  decayed  that  the  greater 
portion  thereof  had  to  be  "shoveled"  out  when  new  sills  were  put  in. 

The  following  maps,  etc.,  are  respectfully  submitted  with  this  report: 

1    Greneral  map  of  the  harbor  and  vicinitv. 

2.  Table  showing  distribution  in  detail  of.  materials  iu  rebuilding  superstructure 
over  north  and  south  piers  in  1893. 

Mr.  Axel  Fahlstrom  has  faithfully  performed  the  duties  of  inspector  at  the  con- 
straction  of  pier  work  of  the  year. 

I  am,  captain,  very  respectftilly,  your  obedient  servant, 

G.  A.  M.   LlLJENCRANTZ, 

A^9%»ta%X  Engineer, 
Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U.  8,  A, 
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Table  shomng  in  detail  the  diatrihution  of  materiah  in  rehnilding  euperatruoture,  Calttmel 
Harbor,  189S,  four  ooursee  high, 

SOUTH  PIBR. 


t 

Detail  Beotiona. 

Side  timbers. 

Cro 

ssties. 

Feet, 
B.M. 

Blocks. 

Longitudinals. 

Shim, 
mlnga. 

Totals. 

No. 

Length. 

Linear 
feet. 

snii^.  i^o- 

No. 

Feet, 
B.M. 

Lin- 
ear  ft. 

No.  of 

scarfs. 

Feet, 
B.M. 

Feet, 
B.M. 

Feet, 
B.M. 

FeH. 

100 
100 
100 
lOO 
100 
100 
100 

668 

728,5 

800 

800 

813 

800 

821 

8,010 
8,742 
0.600 
9.600 
0,756 
9,600 
9.852 

25 
24 
26 
2« 
32 
26 
25 

5,000 
4,800 
5,200 
5,200 
6,400 
5,200 
5,000 

3 

540 

200 
400 
400 

\\ 

2,120 

4,160 

4,173.3 

4, 173. 3 

2,480 

4,173.4 

4.160 

2,446 

la  1M 

1,119'  T8!821 

1,048   20,021.3 
80    19.05:^.3 

400l          13 
232'          12 
400           13 
400]          12 

6........... 

652 
1J2 

19,288 

6 

19,  085. 4 

7 

19. 012 

Total.. 
Average 

700  5, 430. 5 
)  for  south  nifir. 

65,166 

184 

S6,800 

8 

540'  2,432l          84|25.440 

5. 457 
779.6 

133, 403 
19,058 

Detail  sections. 

Wrongbt-iron  d 

rift  bolts 
Pounds. 

Cost. 

No, 

Length. 

No.  32. 

No.  20. 

Fe€t. 

100 
100 
100 

246 
216 

9fM 

74 
77 
91 
78 
99 
72 
72 

2,628.4 
2. 376. 2 
2, 363. 6 
2,317.8 
2,588.4 
2,257.2 
2, 257. 2 

$568.14 
579.  43 

611.  49 

100,      209 
100       226 
100,      206 
100|      206 

583  97 

508.43 

583.02 

581.03 

Total 

700    1  -'^1-'^ 

563 
80.4 

16, 787.  84 
2,398.2 

4  105  51 

Average  for  sonth  pS<»r 

216.4 

586.  TM) 

NORTH  PIER. 


I>etail  sections, 


Side  timbers. 


Feet, 
B.M. 


Cross- ties. 


No. 


8.400 
9,270, 
8,400J 
9,3f»6| 
9.600! 
9,bO0l 
9,600i 
9.600< 
10,1041 


Feet, 
B.M. 


Longitudinals. 


Lin- 
Murft. 


5,200 
4, 800, 
5, 200' 
5.  2001 

4.  sou! 

6.2001 
5,000, 
.5,200 
4.8OOI 


400 
400 
400 
842 
400 
400 
4001 
400 
400 


No.  of  i 
scarfs,  I 


Feet, 
B.M. 


12! 
12 
13 
13 
12 
13: 
12 
13' 
12. 


4,100 
4,160 
4,173. 
8,593. 
4,160 
4,  173. 
4,160 
4, 173. 
4.160 


Shim, 
mings. 

Feet, 
B.M. 


1,244 

1,000 

1,016 

310 

120 

100 

50 

40 

40 


Totals. 


Fe«'t.. 
B.M. 


19,004 
19. 2:^0 
18.  789. 3 
18. 499.  3 
18,6<W 
19. 133. 4 
18,  810 
10.013.3 
19.104 


Total 900       6.997.5     83,970   227     45, 400:  3,  .'>42| 

Average  for  north  pier 

A  verage  for  both  piers 


112     36.913.3 


3. 980  170, 263. 3 
442.2,  18,918.1 
589.8    18,979 


Detail  sections. 
No. 


Total , 

Average  for  north  pier  . 
Average  for  both  piera  . 


Wroughi-iron  drift  bolts. 
Length.  '  No.  32.    No.  20.  ,  Pounds. 


FeH. 


100 
100 
100 
100 
100, 
100 
100 
100 
100 

900 


214 

88 

2,418.8 

190 

90 

2,214 

170 

112 

2,157.2 

193 

88 

2,229.8 

206 

72 

2,237.2 

206 

72 

2, 257. 2 

*206 

72 

2,05L2 

*206 

72 

2,051.2 

*225 

72 

2, 184. 2 

1.816 

738 

19, 820. 8 

201.  8 

82 

2. 202. 3 

208.2 

81.3 

2.288 

Cost. 


$.'>85.67 
585.63 
572.03 
566.37 
572. 07 
584.32 
569.41 
574.90 
581.  .13 

5.191.73 
576.88 
68L06 


*  About  half  of  these  were  7*pound  bolts. 
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COMMERCIAL  STATISTICS. 


AmotLnt  of  revenne  collected  at  nearest  port  of  entry  (Chicago)  during  fiscal  year, 
$5,899,786.80. 

Arrivals  and  clearances  of  veaaeU, 


1        Arrived. 

Cleared. 

8t«un - .     T  -  -   

1   Ko. 
400 

Tons. 
522.384 
46,  230 

No. 
389 
153 

Tom. 
494, 203 

Sail..-. 

i     148 

56,941 

Total 

548 

568,614 

542 

551, 144 

Receipts  and  shipments  by  lake  during  the  calendar  year  189S. 

RECEIPTS. 

Tons. 

Coal 117,602 

Iron  and  iron  ore :  350, 725 

Cement  and  plaster 17,433 

Salt 56,445 

Lumber,  etc 95,473 

Miscellaneons 60,000 

Total... 687,678 

SHIPMENTS. 

Coal 100 

Grain 213,382 

Steel  rails 2,237 

Total 215,719 


K   K  3. 

IMPROVEMENT  OF  CALUMET  RIVER.  ILLINOIS  AND  INDIANA. 

The  object  of  this  work  as  far  as  yet  authorized  is  to  secure  a  chan- 
nel 16  feet  deep  below  United  States  harbor  datum  or  ordinary  low 
water  in  Lake  Michigan,  and  200  feet  wide  at  bottom,  from  the  mouth 
of  the  river  to  one-balf  mile  east  of  Hammond,  Ind.,  to  increase  the 
facilities  for  handling  the  rapidly  growing  commerce  of  this  region  and 
to  afford  relief  to  the  overcrowded  port  of  Chicago. 

The  history  of  the  work  is  given  in  previous  reports  of  the  Chief  of 
Engineers  prior  to  1800;  and  a  resume  of  the  provisions  of  the  river 
and  harbor  acts  of  July  5,  1884,  August  5, 1886,  and  August  11, 1888, 
under  which  work  was  inaugurated  on  this  river,  will  be  found  on  p. 
2142,  Report  of  the  Chief  of  Engineers  for  1880. 

Although  the  project  contemplates  the  ultimate  attainment  of  16 
feet  depth  of  navigation  over  a  width  of  200  feet  from  the  mouth  of 
the  Calumet  Biver  at  Calumet  Harbor  to  a  point  one-half  mile  east  of 
Hammond,  Ind.,  it  will  be  seen  from  the  acts  cited  that  this  stretch  has 
heretofore  been  divided  into  two  sections: 

(1)  From  the  mouth  to  the  forks  of  Calumet  River. 

(2)  From  the  forks  of  the  Calumet  (outlet  to  Calumet  Lake)  to  one- 
balf  mile  east  of  Hammond,  Ind. 

On  the  second  section  only  desultory  work  has  been  done  by  direc- 
tion of  Congress,  which  work  has  been  worse  than  useless,  as  the 
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channels  excavated  have  been  filled  up  rapidly  by  slaughterhouse 
refuse  and  filth  from  manufacturing  establishments  and  solid  matter 
from  the  sewage  poured  into  this  dead  stream. 

On  the  first  section  systematic  work  has  been  carried  on,  and  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1894, 1,558,956  cubic  yards 
of  material  had  been  removed  from  the  channel,  making  a  complete 
channel  3  miles  and  3,340  feet,  to  the  full  width  of  200  feet  at  bottom 
and  16  feet  in  depth,  with  the  exception  of  about  9,000  cubic  yards, 
more  or  less,  of  hardpan  and  rock  still  to  be  removed  over  a  short  sec- 
tion near  One  hundred  and  thirteenth  street. 

At  the  close  of  the  fiscal  year  ending  June  30, 1893,  there  were  in 
force  two  contracts  dated  October  28, 1892,  with  the  Sheboygan  Dredge 
and  Dock  Company,  of  Sheboygan,  Wis.,  for  dredging  400,000  cubic 
yards  below  the  Forks  at  10.7  cents  per  cubic  yard;  the  other  with  the 
Wisconsin  Dredge  and  Dock  Company,  Manitowoc,  Wis.,  for  dredging 
90,000  cubic  yards  above  the  Forks,  at  13.7  cents  per  cubic  yard. 

Both  contracts  were  completed  during  the  year;  400,534  cubic  yards 
were  dredged  under  the  former  contract,  of  which  101,632  cubic  yards 
were  from  the  channel  dredged*  in  previous  years,  which  had  filled  up 
to  a  great  extent  after  the  floods  of  June  and  July,  1892;  under  the 
second  contract  91,962  cubic  yards  wei-e  dredged  from  the  channel 
above  the  forks. 

Upon  the  termination  of  the  contract  below  the  forks  many  com- 
plaints were  received  that  the  filling  in  of  the  lower  river,  noticed  in 
the  last  annual  report,  was  obstructing  navigation  by  the  larger  vessels. 
There  was  on  hand  such  a  small  amount  of  money  available  for  this 
work  of  redredging  that  formal  contract,  after  public  advertisement, 
was  not  advisable.  The  contractor  was  requested  to  perform  this  work 
under  the  terms  of  his  contract,  but  declined.  The  firm  of  W.  A. 
McGillis  &  Co.,  however,  were  ready  to  undertake  it  at  the  same  price 
as  paid  the  contractors,  i.  e.,  10.7  cents  per  cubic  yard,  and  with  th 
authority  of  the  Chief  of  Engineers  an  informal  or  verbal  agreement 
was  made  with  them  to  redredge  certain  portions  of  the  channel. 

At  the  close  of  the  fiscal  year  20,946  cubic  yards  had  been  excavated 
from  the  channel  near  the  mouth  of  the  river,  to  secure  a  channel  100 
feet  wide  and  16  feet  deep  below  Chicago  city  datum,  or  17  feet  deep 
below  United  States  harbor  datum. 

This  dredging  is  still  in  progress. 

In  the  last  annual  report  the  matter  of  the  deterioration  of  the 
dredged  channel  is  treated  at  considerable  length,  and  it  is  now  again 
to  be  noted.  A  resurvey  of  the  improved  portion  of  the  river  has  been 
made,  and  the  result  shows  that  the  channel  has  filled  to  the  extent  of 
one-fourth  of  the  total  dredging  done;  or,  to  restore  the  channel  to  its 
depth  of  16  feet  below  Chicago  city  datum  requires  over  300^00  cubic 
yards  of  dredging.  On  the  upper  section,  or  between  the  Forks  and 
one-half  mile  east  of  Hammond,  the  work  is  worse  than  useless  under 
present  conditions.  Some  parts  of  this  channel  have  been  dredged  to 
a  depth  of  10  feet  three  times  and  as  often  filled  in  by  slaughterhouse 
and  other  refuse. 

The  United  States  are  merely  scavengers  for  this  region.  There  is 
practicably  no  navigation  on  this  partof  the  river,  and  it  may  well  await 
the  progress  of  the  general  improvement  of  the  channel  from  its  mouth 
upstream.  * 

It  was  estimated  in  the  last  annual  report  that  $20,000  were  then 
needed  to  restore  the  dredged  channel  below  the  Forks,  and  that  $5,000 
per  mile  would  be  required  annually  to  maintain  by  dredging  this 
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channel.  The  survey  named  confirms  these  estimates.  At  the  average 
cost  of  dredghig  already  done,  it  will  now  require  $35,000  to  restore 
the  channel  throughout  the  3%  miles  that  have  been  improved. 

The  report  of  Assistant  Liljencrantz  herewith  gives  necessary  details 
regarding  this  improvement,  and  of  the  uses  and  results  of  this  work. 

PROPOSED    APPLICATION   OF   FUNDS    NOW   ON   HAND    AND    OF   THOSE 
REQUIRED    FOR   THE   FISCAL   YEAR  ENDING  JUNE  30,  1896. 

The  funds  now  on  hand  will  be  devoted  to  redredging  in  the  cban- 
nel  near  the  mouth  of  the  river  below  One  hnndred  and  eighth  street. 
The  funds  asked  for  will  be  applied  : 

To  redredging  the  improved  section  throughout,  and  in  further 
extending  the  improvement  from  One  hundred  and  eighteenth  street 
southw^ard. 

No  appropriations  are  advisable  for  the  section  between  the  Forks 
and  one-half  mile  east  of  Hammond  as  long  as  the  practice  of  filling 
the  channels  with  filth  of  all  kinds  is  in  vogue. 

Money  statement, 

July  1, 1S93,  balance  unexpended $72, 156. 01 

June  30,  1894,  amount  expended  durinfs^  fiscal  year 62, 323. 14 

July  1,  1894,  balance  unexpended 9, 832. 87 

July  1,  1894,  outstanding  liabilities ,... 2,241.21 

July  1,  1894,  balance  available , 7, 591. 66 

i Amount  (estimated)  required  for  completion  of  existing  project 745,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896  200, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Maxch  d,  1893. 


Statement  of  expenditurcB  on  Calumet  River j  Illinois  and  Indiana,  fiscal  year  1894, 

BELOW   THE   FORKS. 

Dredging  in  vicinity  of  One  hundred   and  thir- 
teenth street : 

Contractor's  estimates $42, 369. 64 

Services  of  assistant  engineer 200.  00 

Services  of  inspector,  etc 1, 869. 13 

Total $44,438.77 

Survey  from  mouth  of  river  to  One  hundred  and 
eighteenth  street: 

Services  of  survey  party 1,984.83 

Traveling  expenses 45. 00 

Marsh  shoes 20. 00 

Sounding  poles,  etc 22.  95 

Floats,  lumber,  cloth,  tacks,  etc 24. 11 

1  pair  gloves 2.  00 

Field  books 4.80 

Bepairing  instruments 4. 25 

Total 2,107.94 

ENG  94 135 
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Mtscclloucoiis : 

Services  clerks,  (Irartsmco,  etc $1,210.00 

Office  rent 150.00 

Office  supplies 4.57 

Miloaji^o  aud  traveliD j^  expenses 18. 14 

1  row  boat 50.00 

1  nnchor 3.00 

1  angle  prism 4. 50 

Branding  figures 6.  00 

Hose  reel  and  timber  scribe 5. 00 

Brush-cutter,  etc 4. 48 

Paint,  nails,  etc 4.33 

Total  below  forks $48,006.73 

ABOVK   THE   KOKKS. 

Dredging  between  forks  and  one-half  mile  east  of  Hammond, 
Ind. : 

Contractor's  estimates 12,319.70 

Services  of  assistant  engineer 400.  00 

Services  of  inspector. 744.00 

Total 13,463.70 

Miscellaneous: 

Services  dorks,  draftsmen,  etc 520.  00 

Services  survey  party . . : 94.  75 

Boat  hire 10.00 

Traveling  cxpeuHcs 56.  63 

Lam  be  r,  etc.,  for  stakes 11.16 

Offico  rent 150.00 

Office  supplies  ...1 10.08 

Total  above  forks 14,316,41 

(irand  total... ! 02,323.14 

Ahetrnct  of  contracta  /w  jmproving  Calumet  Jl'irer,  Illinois  and  Indiana,  in  force  during  the 
fiscal  year  ending  June  30,  1893. 


Name  aud  niUlress  of  contractor. 


Xature  of  contract. 


WiKrnTT!<in  Drwlga  and  Bock  Com-     Dredcing  Calnmet  River  nbov 
iwin.v.  Manitowoc,  Wiw.  *  forks,  90,000  cubic  yards. 


e  tho 


Sht'buyiian  Dredge  and  Dock  Com- 
j)nny,  Sheboygan  Wis.  t 


Dredgiug  Cahimet  Kiver  below  tlio 
forks,  400,000  cubic  yards. 


Date. 


Oct.  28, 1892 
...do 


To  expire— 

Dec.     1.1833 
Do. 


'  Completed  June  5,  1804. 


1  Completed  May  10,  1894. 


report  of  mr.  g.  a.  m.  liljencrantz,  assistant  kxginker. 

Unitki)  States  Engineer  Office, 

Chicago,  III.,  June  :10,  1894. 

Captain  :  I  have  tho  honor  to  submit  herewith  a  report  of  operations  in  Calnmet 
Kivcr,  Illinois  and  Indiana,  during  the  fiscal  year  ending  Juno  30,  1894. 

At  tho  beginning  of  tho  year  there  were  two  contracts  in  force,  both  dated  Octo- 
ber 28,  1892,  for  improving  Calumet  River  by  dredging. 

The  first  of  these  was  for  work  to  be  done  below  the  forks,  in  widening  to  200  feet, 
deepening  to  16  feet,  and  straightening  the  channel  in  conformity  to  the  e-stablished 
dock  lines,  from  One  hnndred  aud  thirteenth  street  southward. 

Tho  second  contemplated  the  deepening  of  the  existing  channel,  where  most 
needed,  to  a  depth  of  10  feet  and  a  width  of  about  60  feet  in  the  river  above  the 
forks. 
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WORK  ON  THE  BITKR   BELOW  THE   PORK6. 

Contract  for  thU  work  -was  entered  into  with  tlio  Sheboygan  Dredge  and  Dock 
Company,  of  Sheboygan,  Wis.  Operations  commenced  on  the  30th  of  May,  1893. 
Tho  expiration  of  the  contract  was  fixed  at  December  1,  1893.  The  price  of  the 
accepted  bid  was  10.7  cents  per  cubic  yard  of  material  removed. 

At  the  closo  of  tho  year  ending  June  30, 1893,  the  work  had  not  been  sufficiently 
£ar  advanced  to  warrant  any  payment  according  to  the  terms  of  the  contract,  and 
the  exact  amount  of  work  done  up  to  that  period  was  therefore  not  ascertained. 

The  sand-sucker  spoken  of  in  last  year's  report  proved  a  disappointment  in  re;^ard 
to  its  efficiency.  Much  was  expected  of  this  machine,  but  the  expectations  were 
not  realized,  because,  it  was  claimed,  the  material  to  bo  removed  was  not  of  a  suita- 
ble kind  for  this  dredge,  and  after  a  short  season  of  experimenting  it  was  disposed 
of.  The  work  proceeded  with  the  elevator  dredge,  assisted  by  two,  and  part  of  tbe 
timo  three,  dipper  dredges. 

On  the  13th  of  October  the  cut,  2,300  feet  in  Icn^h,  across  the  large  bend  in  the 
river,  was  completed,  whereby  the  loneth  of  tho  river  channel  was  shortened  one- 
quarter  of  a  mile. 

Much  inconvenience  and  annoyance  were  experienced  by  tho  contractors  from  the 
constant  filling  up  of  a  completed  section  of  the  work  during  the  progress  of  the 
work  in  the  adjoining  section  above.  The  frequently  quite  strong  current  through 
tbe  partly  made  narrow  channel  abava,  with  sides  and  bottom  composed  of  soft  mate- 
rial, would  scour  out  and  float  down  this  material  in  largo  quantities,  and  deposit 
the  same  on  reaching  tho  channel  with  a  greatly  enlarged  sectional  area. 

No  section  of  the  work  was  therefore  finally  accepted  until  the  whole  length. of 
the  cut  was  completed  and  tho  first  sections,  for  which  partial  payments  had  b^eu 
made,  were  cleaned  up  throughout.  This  cut,  passing  through  a  slough  with  but  1 
foot  or  less  of  water,  contained  221,720  cubio  yards  of  material. 

The  elevator  dredge  was  disposed  of  on  the  6th  of  October  and  the  ''cleauiug  up*' 
of  tho  channel  was  clone  with  the  dii>por  dredges. 

It  was  found  about  this  time  that  the  channel  between  One  hundred  ancl  tenth 
and  One  hundred  and  thirteenth  streets,  which  had  been  dredged  under  a  previous 
contract,  had  been  filled  up  with  materials  carried  down  with  the  current  to  such 
an  extent  as  to  make  further  extension  of  the  channel  useless.  It  was  then  .decided 
to  apply  work  under  the  contract  to  the  redreding  of  this  part  of  the  river. 

The  levator  dredge  was  reengaged,  and  assigned  the  work  of  extending  the  new 
channel  fartber  soutnward,  while  the  three  dipper  dredges  were  given  the  work  of 
vedredging  the  old  channel. 

Tho  elevator  dredge  kept  at  work  until  prevented  by  the  very  severe  cold  weather 
in  December.  After  waiting  in  vain  for  a  change  in  the  temperature  tho  contractors 
finally  notified  this  office  by  telegram,  on  the  26th  of  said  month,  that  they  had  con- 
cluded to  lay  up  for  the  winter. 

Ko  part  of  this  last  section  was  completed  or  paid  for  in  tho  fall. 

Meantime  tho  three  dipper  dredges  proceeded  to  rcdredge  the  old  channel,  begin- 
ning at  One  hundred  and  thirteenth  street,  working  northward,  and  completing  at 
tho  close  of  the  month  of  November  a  channel  1,150  feet  in  length,  wben^  on  account 
of  tbo  severe  winter  weather,  work  was  closed  for  tho  season,  foundings  were  taken 
Tvith  difficulty  in  a  strong  current  fnll  of  fioatiug  ice. 

Extension  of  time  for  completing  the  contract  was,  at  the  request  of  the  contract- 
ors, granted  to  July  1",  1894,  iu  a  letter  from  the  Chief  of  Engineers,  U.  S.  Army, 
dated  November  14,  1894,  subject  to  provisions  made  iu  tho  specifications  governing 
tho  contract. 

The  work  of  extending  the  new  channel  was  resumed  by  tho  elevator  dredge  on  the 
20th  of  March,  1894,  and  the  channel  completed  to  the  ccmtemplated  limits,  at  One 
hundred  and  eighteenth  street,  on  the  30th  of  April  following. 

One  of  the  dipper  dredges  resumed  the  work  on  the  old  channel  on  the  30th  of 
Murch.  It  was  followed  by  a  second  dredge  on  tho  10th  of  April,  and  on  the  9th  of 
May  this  work  was  finished,  the  contract  completed  and  closed,  and  the  final  pay- 
ment made. 

Uuder  the  terms  of  this  contract  there  were  removed  from  the  river  channel  as  fol- 
lows: 

Cubic  yards. 

In  exteniling  channel  southward 298, 902 

In  redredging  old  channel 101,  632 

'  Total 400,534 

or  584  cubio  yards  in  excess  of  the  amount  oontracted  for. 

The  last  work  under  this  contract  was  notable  for  the  rapid  progress  made,  the 
very  slight  loss  of  time  for  repairs  or  other  causes,  and  for  a  depth  of  almost  uni- 
formly 2  feet  below  that  required  by  the  contract  and  paid  for. 
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At  about  the  time  for  closing  this  contract  complaints  had  been  received  in  this 
office  to  the  effect  that  largo  vessels  had  great  difficulty  in  navigating  the  lower 
portion  of  the  river.  Sufficieut  funds  for  furnishing  necessary  relief  being  available, 
the  contractors  were  invited  to  do  the  additional  work  under  the  terms  and  at  the 
price  governing  their  contract;  but  on  their  refusal  to  accept  the  offer  a  special 
agreement  was,  with  thesanction  of  tho  Chief  of  Engineers,  entered  into  with  Messrs. 
W.  A.  McGillis  &  Co.,  for  doing  the  desired  work  at  the  same  rate  per  cubic  yard  as 
paid  under  the  contract,  but  according  to  scow  measurement,  as  a  considerable  por- 
tion of  the  work  would  consist  of  cuts  hardly  more  than  a  foot  in  depth. 

Work  under  this  agreement  was  commenced  on  the  24th  of  May,  and  now,  at  the 
close  of  the  year,  a  channel  17  feet  deep  is  completed  between  the  harbor  and  the 
three  railroad  bridges,  past  the  new  and  extensive  South  Chicago  elevators  and  other 
establishments  requiring  communication  with  the  lake  through  means  of  large-ilraft 
vcsselH.  Up  to  the  30th  of  June,  20,945.85  cubic  yards  have  been  removed  under  the 
agreement,  which  was  made  for  the  removal  of  from  50,000  to  54,000  cubic  yards. 

WORK    ON   THE   RIVER   ABOVE   THE    FORKS. 

The  contract  for  improving  the  channel  above  the  forks,  by  dredging  at  the  rate 
of  13.7  cents  per  cubic  yard,  was  given  to  the  Wisconsin  Dredge  and  Dock  Company, 
of  Manitowoc,  Wis.  The  work  under  the  contract  commenced  on  the  15th  of  May, 
1893,  as  stated  in  lost  year's  report,  but  at  the  end  of  that  year  no  section  of  required 
length  was  completed,  and  no  payment  was  made  to  the  contractors. 

'Vhe  first  work  done  was  from  the  forks  southward  where  a  channel  10  feet  in 
depth  and  about  60  feet  in  width  was  made  for  a  distance  of  3,100  feet.  This  sec- 
tion was  completed  on  the  15th  of  August,  1893,  after  the  removal  of  19,190  cubic 
yards  of  material,  all- of  which  was  thrown  over  into  the  adjacent  marsh.  From 
the  terminus  of  this  section  the  channel  had  an  original  depth  of  over  10  feet  as  far 
as  to  the  Junction  of  Little  and  Grand  Calumet  rivers,  and  work  was  accordingly 
resumed  at  said  junction  and  extended  up  to  the  Grand  Calnmet  River,  along  the 
town  of  Bumham. 

At  the  close  of  the  season's  work,  on  December  10,  1893,  a  channel,  of  similar 
width  and  depth  with  the  one  just  described  had  been  completed  for  a  distance  of 
3,650  feet,  or  up  to  the  Pennsylvania  Railway  Company's  bridge. 

Work  was  resumed  at  this  place  on  the  7th  of  April,  1894,  and  a  channel  of  dimen- 
sions as  before  was  made  for  a  distance  of  about  1,700  feet,  when  it  was  found,  on 
the  5th  oi  June,  that  the  full  amount  of  materials  contracted  for  had  been  removed. 

The  work  was  stopped  at  once,  soundings  taken,  estimate  made,  the  contractors 
paid  in  full,  and  the  contract  closed. 

The  contract  should  have  expired  on  December  1,  1893,  but  at  the  request  of  the 
contractors  an  extension  of  time  for  completing  the  contract  was  granted  in  a  letter 
from  the  Chief  of  Engineers,  dated  November  11, 1893,  subject  to  provisions  set  forth 
in  the  specifications  governing  the  contract. 

There  were  removed  under  tho  terms  of  the  contract  91,962  cubic  yards  of  material, 
or  an  excess  of  1,962  cubic  yards  above  the  amount  contracted  for. 

All  materials  removed  under  this  contract  were  deposited  on  the  adjacent  river 
banks,  two  different  methods  being  employed  at  different  times  to  accomplish  this 
end. 

The  first  was  the  use  of  an  extra  dredge,  by  means  of  which  a  large  box,  into  which 
the-material  was  first  dumped  by  the  working  dredge,  was  lifted  over  the  river  bank 
and  there  (.-mptied. 

The  second  method  was  by  the  aid  of  a  si  nicer,  used  by  two  previous  contractors 
for  similar  work  in  this  locality,  leading  from  a  hopper,  into  which  the  material  is 
dumped,  and  by  means  of  a  stream  of  water  washed  through  the  sluice  way  over  onto 
the  river  bank. 

The  previous  contractors  had,  in  my  opinion,  a  much  more  effective  way  of  apply- 
ing the  \rater  jet,  or  rather,  jets,  for  they  used  two  or  three,  namely  horizontally, 
directly  behind  the  place  of  dumping  and  in  the  direction  of  the  sluice,  whereby  the 
whole  force  of  the  streams  was  utiliz^edin  churning  up  and  transporting  the  material. 

The  last  contractor  had  tho  stream  of  water  applied  vertically,  claiming  that  it 
would  thus  churn  up  the  material  with  best  effect.  Thus,  however,  the  water  will 
pass  through  the  sluice  merely  by  the  power  of  gravity. 

niliSENT   CONDITION    OF   THE   RIVER. 

There  is  at  present  a  17-foot  channel  from  the  harbor  and  up  to  the  three  railway 
bridges,  and  with  the  work  now  in  progress  it  is  expected  to  extend  this  channel, 
with  a  width  of  about  100  feet,  to  the  Chicago  Ship -Building  Company's  slips,  and 
farther  if  the  available  funds  will  allow.  Above  the  shipyard  only  a  13  to  14  foot 
chaiinel  can  be  counted  on  up  to  One  hundred  and  tenth  street,  from  which  place  a 
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good^  16- foot  channel  will  be  found  up  to  One  hundred  and  eighteenth  street,  the 
terminus  of  the  year's  dredging,  with  the  exception  of  the  place  near  One  hundred 
and  twelfth  street,  where  a  ledge  of  rock  and  hardpan  was  allowed  to  remain,  and 
where  there  is  a  deep  channel  only  at  the  westerly  side  of  the  river. 

AboYO  the  forks  there  is  a  good  10-foot  channel  Vrom  the  forks  to  the  Dutchman's 
Slough  at  the  town  of  BeniLam,  though  this  will  be  of  but  littlo  value  as  long  as 
the  river  below,  between  the  Western  Indiana  Railroad  bridge  and  the  forks,  has  a 
channel  of  hardly  more  than  6  feet. 

PROPOSED  NEW   WORK. 

The  river  and  harbor  bill  noW  before  Congress  provides  for  an  appropriation  of 
145,000  for  the  improvement  of  the  river,  with  the  proviso  that  $10,000  out  of  this 
amount  shall  be  expended  betweeu  the  forks  and  oue-half  mile  east  of  Hammond,  lud. 

It  is  propose;!  to  expend  the  amount  available  for  work  below  the  forks,  if  the 
present  river  and  harbor  bill  becomes  a  law,  in  redredging  the  part  of  the  river 
which  was  previously  dredged,  but  since  shoaled  up,  so  as  to  secure  a  uniform  depth 
of  not  less  thnu  16  feet  below  Chicago  city  datum. 

Above  the  forks  it  is  proposed,  provided  as  above,  to  continue  with  improvement 
of  the  channel  eastward  toward  Hammond,  Ind.,  and  as  far  as  funds  will  allow. 

NEW   IMPROVEMENTS  AND   ENTERPRISES   ALONG   THE   RIVER. 

Considerable  activity  has  been  shown  in  the  river  region  during  the  year,  in  spite 
of  the  hard  times. 

This  region,  w  ith  the-best  possible  facilities  for  communication  with  the  Great  Lakes 
via  the  river,  and  with  the  interior  of  the  country  through  the  numerous  railroads 
concentrated  here,  is  a  locality  peculiarly  well  adapted  for  grain  elevators.  That  this 
fact  has  been  recognized  is  well  demom»trated  by  tlie  number  of  this  class  of  struc- 
tures erected  and  projected  during  the  year  as  accounted  for  below. 

Among  new  enterprises,  or  improvements  in  older  ones,  during  the  year  the  follaw- 
ing  are  the  most  prominent : 

1.  1  he  8outh  Chicago  elevators  at  the  foot  of  Ninety- third  street  in  South  Chicago. 
One  of  these  was  built  in  1892  and  wns  spoken  of  in  the  report  for  that  year.  It  is 
located  on  the  north  side  of  the  company's  private  slip.  Another  and  larger  elevator 
has  been  completed  during  the  year  on  the  south  side  of  the  slip,  which  slip  has  been 
made  wider  at  the  mouth  and  dredged  to  a  depth  of  18  to  IfO  feet. 

This  new  elevator  has  a  capacity  of  1,500,000  bushels,  a  ground  size  of  98  by  338 
feet,  and  a  height,  above  datum,  of  IGl  feet.  A  separate  pumping  system  with  ground 
mains  has  been  put  in  with  Niagara  hydrants,  capable  of  throwing  3,000  gallons  of 
water  per  minute  in  streams  of  £om  2|  to  4  iuches.  The  elevator  will  have  a  hand- 
ling capacity  of  300  cars  a  day  and  a  shipping  capacity  of  200,000  bushels. 

2.  The  E.  L.  Hedstrom  &  Co.'s  coal  yard,  about  opposite  the  elevators,  has  had  its 
capacity  iucreased  50  per  cent. 

They  handle  from  25,000  to  40,000  tons  of  anthracite  coal  per  month,  which  is  brought 
by  water.  Their  storage  capacity  is  45,000  tons.  They  use  the  best  kind  of  machin- 
ery, and  can  unload,  on  an  average,  1,600  tons  per  day  of  ten  hours  from  vessels. 

3.  The  Chicago  Ship-Building  Company,  between  One  hundred  and  first  and  One 
hundred  and  second  streets,  hits  completed  in  May  this  year  another  steel  freight 
steamer,  345  by  44  by  28  feet,  at  a  cost  of  $175,000,  and  has  now  under  construction 
a  small  steel  dump  scow  to  cost  about  $8,000. 

Their  dry  dock,  spoken  of  in  last  year's  report,  is  not  yet  completed. 

4.  The  Chicago  O'Neill  Grain  Company  has  lately  commenced  the  construction 
of  a  grain  elevator  98  by  143  by  145  feet  high,  with  a  capacity  of  750,000  bushels, 
which  is  expected  to  be  ready  for  use  on  September  1  of  this  year.  It  is  located  on 
Dock  No.  4  at  Slip  2  of  what  used  to  be  called  the  South  Chicago  Dock  Company's 
property.  The  company  has  purchased  the  land  on  which  this  elevator  is  located 
and  intend  io  erect  thereon,  the  coming  year,  another  elevator  with  a  capacity  of 
1,500,000  bushels.  This  company  owns  about  225  elevators  and  warehouses  in  Iowa, 
Minnesota,  the  Dakotas,  Wisconsin,  and  Illinois,  and  do  an  enormous  transfer  and 
storage  business.  Their  land  on  the  Calumet  extends  1,625  feet  along  the  slip  and 
has  a  river  frontage  of  375  feet. 

5.  Across  the  slip  the  construction  of  another  large  elevator  is  under  way,  but 
information  about  the  same,  though  asked  for,  has  not  been  obtained. 

6.  The  Klgin,  Joliet  and  Eastern  Railroad,  known  as  the  **  Outer  Belt  Line,"  has 
planned  a  number  of  new  elevators  and  warehouses  to  be  erected  in  this  locality  in 
the  near  future. 

7.  The  Compound  Lumber  Company,  on  the  Grand  Calumet  River  at  the  town  of 
Burnham,  has  consumed  about  1,000,000  feet,  B.  M.,  of  lumber,  mostly  hardwood,  in 
their  mill  during  the  year. 

Owing  to  the  hard  times,  they  have  not  worked  to  full  capacity  this  year. 
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They  complain  of  tho  pollution  of  the  river  water  from  Tlanunond  slaa^btorhonBes 
and  also  express  a  desire  to  sociure  a  navigable  channel  up  to  their  works,  as  they 
wish  to  he  able  to  get  their  lumber  by  water. 

Tho  following  maps  are  respectfully  submitted  with  this  reiwrt : 

1.  Gcnoiial  map  of  river  below  the  forks. 

2.  General  map  of  river  above  the  forks. 

3.  Map  showing  result  of  dredging  below  the  forks. 

Mr.  Stephan  Creutz  has  acted  as  inspector  of  the  work  below  the  forks,  and  Mr. 
Alb.  Ackaiider  as  inspector  at  work  above  the  forks.  Both  havo  performed  their 
duties  faithfully. 

I  am,  captain,  very  respectfully,  your  obedient  servant, 

G.  A.  M.  LiLJEXCRAXTZ, 

Assistant  Engineer, 
Capt.  W.  L.  Marshall, 

Coi-ps  of  Engineers,  U,S.A. 


COMMERCIAL  STATISTICS. 

As  the  Calumet  River  and  harbor  are  so  closely  connected  in  their  commercial 
relations,  no  cottiniercial  statistics  are  given  in  this  place,  but  will  be  found  under 
the  head  of  Calumet  Harbor.  There  is  practically  no  navigation  on  the  river  l>ey4iiftd 
that  at  the  harbor.  As  soon,  however,  as  the  river  channel  is  opened  by  dre4ging, 
navi<j:ation  and  business  along  the  rivei  will  develop  very  fast.  It  awaits  only  thif 
opening. 


K  K4. 

IMPRO^TCMENT  of  ILLINOIS  RIVER,  ILLINOIS. 

The  ultimate  object  of  this  improvement  is  to  furnish  a  through 
route  of  transportation  by  water  from  the  southern  end  of  Lake  Mich- 
igan to  the  Mississippi  Biver,  of  sufficient  caixacity  for  the  navigation 
by  the  largest  class  of  Mississippi  River  steamboats  that  can  reach 
thenmuth  of  the  Illinois  Eiver. 

The  dimensions  that  have  been  adopted  for  the  locks  to  meet  tills 
requirement  are: 

F«ct. 

Length  of  lock  chaml>cr 350 

Width  ot  chamber 75 

Depth  at  low  watf^r  over  sills 7 

The  project  now  under  execution  is  for  the  improvement  of  tho  lower 
section  of  this  route,  extending  from  the  mouth  of  Copperas  Creek  to 
the  Mississippi  River,  a  distance  of  137  miles.  Another  section  of  the 
river,  88  miles  in  length,  from  the  mouth  of  Copperas  Creek  to  La 
Salle,  has  been  improved  by  the  State  of  Illinois  by  the  construction 
of  two  locks  and  dams,  one  at  Coppenm  Creek  and  one  iit  Henry,  111. 

Over  this  latter  section  the  State  still  collects  tolls,  the  United 
States  not  yet  having  accepted. the  conditions  imposed  by  the  act  at 
cession  of  the  Illinois  legislature,  which  conditions,  if  at'cepted,  are 
such  as  would  deprive  the  works  of  all  value,  while  demanding  a  great 
expenditure  by  the  U.  S.  Government  for  works  to  be  substituted 
therefor. 

With  regard  to  this  subject,  reference  is  made  to  the  Annual  Report 
of  the  Chief  of  Engineers  for  1889,  p.  2121,  et  seq. 

Under  the  act  of  Congress  of  August  11, 1888,  surveys  and  separate 
estimates  have  been  made,  based  upon  low- water  depths  of  8  and  14 
feet,  for  carrying  the  improvement  from  La  Salle  to  Lake  Michigan,  via 
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the  Jlliuois  and  Desplaines  rivers,  and  a  cat  across  the  Chicago  divide, 
over  which  section  there  is  a  f^l  in  water  surfaces,  Lake  Michigan 
being  the  summit,  of  about  141  feet. 

The  report  upon  this  survey  and  estimates  has  been  printed  as 
House  Ex.  Doc.  No.  264,  Fifty- first  Congress,  first  session,  and  is  also 
published  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1890, 
p.  2419  and  following  pages. 

In  the  reports  named  above  and  in  the  Annual  Eeports  of  the  Chief 
of  Engineers,  U.  S.  Army,  for  the  fiscal  years  1891, 1892,  and  1893,  and 
m  the  various  repnorts  and  estimates  made  by  authority  of  the  trustees 
of  the  sanitary  district  of  Chicago,  organized  under  the  laws  of  the 
.State  of  Illinois,  full  information  relating  to  the  objects  and  expect<ed 
results  of  this  improvement,  and  discussions  of  correlated  improvements 
by  local  authority,  may  be  found. 

The  existing  project  involves  the  construction  of  two  locks  and  dams 
in  the  Illinois  Elver,  one  at  La  Grange,  79  miles,  and  the  other  at  Kamps- 
ville,  31  miles  above  the  month  of  the  Illinois,  and.  dredging  the  chan- 
nels from  the  mouth  of  Copperas  Creek  to  the  Mississippi  Rivei",  a  dis- 
tance of  137  miles,  to  give  7  feet  depth  at  low  water  over  bars.  More 
than  2,000,000  cubic  yards  of  dredging  in  this  section  is  required. 

The  reach,  88  miles  in  length,  between  La  Salle  and  Copperas  Creek, 
also  requires  dredging  to  carry  the  channel  from  La  Salle  to  the  Missis- 
sippi River. 

As  far  as  the  construction  of  locks  and  dams  are  concerned,  the 
project  is  practically  completed  and  in  use.  The  dredging  remains  to 
be  done,  and  an  efticient  snagging  service  provided. 

The  depths  of  navigation  under  this  project,  when  attained,  will  meet 
all  the  requirements  of  navigation  by  Western  river  steamboats,  but 
until  this  navigation  is  extended  to  the  Great  Lakes  at  the  southern 
end  of  Lake  Michigan  the  improvement  will  be  of  comparatively,  small 
value. 

:  Congress  has  so  far  made  no  provision  for  extending.the  navigation  on 
the  same  or  equivalent  basis  from  La  Salle  to  Lake  Miehigan,  although 
repeated  surveys  and  estimates  have  been  made.  It  is  now  apparently 
necessary  to  consider  the  question  of  this  Extension  and  the  relation 
thereof  to  the  State  works  now  existing  or  in  process  of  construction. 

Up  to  this  time  no  satisfactory  basis  for  the  transfer  of  the  State 
works  of  navigation  has  been  presented  by  the  Illinois  authorities. 

During  the  past  fiscal  year  the  Kampsville  dam,  1,200  feet  in  length, 
7.4  feet  head  at  low  water,  was  constructed,  the  maneuvering  gear  of  the 
lock  placed,  the  coflerdam  removed,  and  the  lock  opened  for  navigation. 

The  revetment  at  the  head  of  the  lock  was  completed,  guide  i)iles 
placed,  and  part  of  the  revetment  below  the  abutment  of  the  dam  con- 
structed. 

The  method  of  building  dams  on  soft  foundation,  first  applied  at  La 
Grange  Lock  in  1889,  was  improved  and  applied  at  Kampsville  with 
gratifying  success,  and  the  dam  speedily  constructed  at  small  cost. 

The  report  hereto  attached  of  Assistant  Engineer  C.  V.  Brainard 
gives  details  of  the  work. 

The  large  amount  of  dredging  still  to  be  done  will  require  a  renewal 
of  the  hulls  of  the  dredges  now  owned  by  the  United  States  and  a  fur- 
ther increase  in  the  dredging  plant;  The  work  which  could  have  been 
;donein  three  years  with  adequate  appropriations  has  been  extended 
over  fourteen  years,  necessitating  an  excessive  expenditure  for  main- 
tenance of  plant  and  property  and  large  expenditures  for  removal,  again 
and  again,  of  sediment  deposited  about  untinisiied  works.     The  conse- 
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quence  is  that  the  balance  of  the  estimate  for  the  completion  of  that 
part  of  the  Illinois  River  improvement  assumed  by  Congress  is  insuffi- 
cient to  complete  the  dredging. 

It  is  now  necessary  to  consider  the  extension  of  the  improvement 
from  La  Salle  to  Lake  Michigan,  a  necessarypreliminary  to  which  work 
is  the  possession  by  the  United  States  of  the  improvements  made  over 
parts  of  the  line  by  the  State  of  Illinois.  Up  to  this  date  the  Illinois 
legislature  has  ]>roposed  no  practicable  basis  for  the  transfer  of  this 
property,  but  has  exhibited  a  tendency  to  dictate  the  character  of  the 
improvement  to  bo  made  by  the  General  Government  iu  such  terms  as 
to  make  the  State  works  valueless  as  forming  part  of  the  works  of  nav- 
igation along  tlie  improved  channej.  , 

The  dams  at  ITenry  and  Copperas  Creek  have  been  directed  removed 
by  the  legislature  of  Illinois,  but  one  year  after  the  date  set  for  removal 
they  still  exist.  Tlie  dam  at  Henry  maintains  a  pool  in  the  Illinois 
Eiver  that  for  14  miles  forms  practically  apart  of  the  Illinois  and  Mis- 
sissippi Canal,  and  is  essential  to  the  success  of  that  work.  The  acts 
of  the  Illinois  legislature  constantly  menaces  the  existence  of  this  dam 
as  well  as  of  Copperas  Creek  dam,  and  it  is  advisable,  undei  every 
aspect  of  the  question,  to  prevent  the  removal  of  these  structures  until 
the  levels  in  the  Illinois  River  are  produced  and  maintained  by  equiva- 
lent means.  The  surest  way  to  eflFect  this  end,  as  well  as  to  enable  the 
United  States  to  extend  the  steamboat  channel  to  Lake  Michigan,  is 
to  secure  the  State  works  on  the  Illinois  Uiver  by  condemna-tionif  they 
can  not  be  obtained  from  the  State  by  legislative  transfer. 

Money  statement, 

July  1, 1893,  balance  unexpended $76,844. 14 

June  30, 1894,  amount  expended  diirinc  fiscal  year $69,  745. 12 

August,  1893,  amount  refunded  Capt.  Marshall  account  errone- 
ous deposit,  1892 5. 50 

69,750.62 

July  1 ,  1894,  balance  unexpended 7, 093. 52 

July  1,1894,  outstanding  liabilittefl ; 1,697.28 

July  1,1894,  balance  available 5,396.24 

I  Amount  (estimated)  required  for  completion  of  existing  project 112, 500. 00 

I  Amount  that  can  be  protitably  expended  in  fiscal  year  ending  J  uue  30, 1896  112. 500. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  suudry  civil  act  of  March  3, 1893. 


Dishursemenis  fiscal  year  1894. 

La  Orange  Lock $907.24 

Kampsville  Lock 12,406.11 

Kampsville  Dam 33,886.29 

Contingencies 1, 115.86 

Operating  expenses 7,  842. 90 

Care  of  property 1, 635. 14 

Plant  and  repair  of  plant : 11,951.58 

Total 69,745.12 
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REPORT  OF   MR.    C.    V.   BRAINARD.   ASSISTANT   ENGINEER. 

Kampsville,  III.,  June  SOy  1894, 

Captain:  I  have  the  honor  to  submit  the  following  report  iipou  improving  the 
Illinois  Kiver  for  the  tiscAl  year  ending  June  30, 1894: 

The  work  consisted  of  the  completion  of  the  dam,  removing  the  cofferdam,  and 
opening  the  lock  to  navigation  by  dredging  the  approaches  thereto.  In  addition, 
the  floating  plant  was  kept  in  a  serviceable  condition  by  making  minor  repairs,  and 
at  the  end  of  the  season  the  two  dredges,  one  steamboat,  and  the  office  boat  were 
hanled  out  and  thoroughly  repaired. 

The  season  was  admirable  for  building  the  dam.  Early  in  August  the  river  fell  to 
nearly  low  water  and  shortlv  afterwards  to  extreme  low  water  and  remaining  so  until 
October,  after  the  completion  of  the  dam. 

At  the  beginning  of  the  fiscal  year  active  work  was  in  progress  get  ting  pi  ant  ready, 
building  track  andtre-Mtlcsfor  handling  the  rock  filling,  and  other  preparatory  work. 

There  had  been  completed  the  lock  walls,  gates,  and  the  east  abutment.  In  the 
dam  the  piles  had  been  driven  and  braced  and  the  dam  completed  up  to  a  foot  below 
low  water  for  a  distance  of  258  feet  from  the  east  abutment. 

The  dam  is  1,200  feet  long,  7  feet  and  4  inches  above  low  water,  and  is  of  the  same 
typo  as  the  one  at  La  (irange  Lock,  Illinois  Kiver,  plans  for  which  aru  shown  complete 
opposite  p.  2122  Report  of  Chief  of  Engineers  for  1889,  except  that  the  horizontal 
wale  extending  up  and  down  stream  is  omitted  and  the  sheet  piling  is  in  two  lcn<rths 
instead  of  one,  the  lower  section  coming  up  to  low  water  and  the  other  to  the  top  of 
the  dam  and  lapping  down  over  the  lower.  The  sheet  piling  used  was  the  "  Wake- 
field triple  lap''  and  made  of  2  by  12  inch  by  16-foot  oak.  The  piles  differ  from  the 
ordinary  "Wakefield  "  in  that  they  are  put  together  with  14  wrought  spikes  i^-  by  Q^ 
inches,  driven  through  and  clinched  instead  of  heing  boltetl.  It  was  found tliat  this 
fastening  would  stand  Jill  the  driving  the  planks  themselves  would  and  they  were 
much  more  rapidly  made,  as  no  boring  was  necessary  except  for  the  end  spikes. 

The  sheet  piles  were  driven  with  an  ordinary  friction-hoist  pile-driver,  the  ham- 
mer weighing  3,500  pounds.  A  fall  of  3  or  4  feet  for  the  hammer,  the  strokes  being 
delivered  as  rapidly  as  possible,  was  fonnd  to  be  the  most  satisfactory  way  of  driving 
then".  Various  devices  were  used  on  the  difierent  drivers  for  holding  the  head,  the 
point  being  driven  in  any  desired  position  by  the  proper  sharpening. 

METHOD  OF  CONSTRUCTION. 

The  round  piles  were  first  driven,  the  slanting  and  lower  front  wales  bolted  on, 
the  latter  being  put  a  little  below  the  water  surface.  While  this  work  was  being 
done  rubble  was  put  in  around  the  piles  to  prevent  any  scour  due  to  the  contraction 
of  the  channel,  enough  being  put  in  to  thoroughly  cover  the  bottom  of  the  river. 
When  the  round  piles  were  all  driven  and  the  framing  far  enough  along  to  keep 
ahead  of  the  sheet  piling,  driving  the  lower  row  of  sheet  piles  was  begun.  Four 
drivers  were  used  working  sixteen  hours  per  day  in  two  shifts,  closing,  this  row  of 
810  piles  in  sixty -four  hours.  As  soon  as  driven,  earth  filling  was  banked  to  the 
top  of  them.  This  row  was  driven  a  few  inches  below  the  water  surface,  that  the 
water  might  discharge  over  the  top  of  it  with  as  little  head  as  possible,  that  the 
scouring  action  in  closing  might  be  as  small  as  possible.  The  valves  in  the  lock 
were  all  open  to  assist  in  keeping  the  head  down.  In  fact,  no  scour  of  the  bed  of  the 
river  could  be  discovered  at  any  time  during  the  driving  of  these  sheet  piles.  Dur- 
ing this  time  and  until  the  completion  of  the  dam  the  rock  ballast  was  put  in  as 
rapidly  as  possible. 

Planking  was  then  temporarily  put  on  the  face  of  the  dam  to  raise  the  water  enough 
.  to  allow  the  use  of  the  lock.  The  second  row  of  sheet  piling,  reaching  to  the  top  of 
the  dam,  was  driven  as  soon  os  ])OS8ibIe,  being  completed  fcfepteniber  1.  .  The  water  in 
the  pool  was  then  allowed  to  rise  to  within'about  a  foot  of  the  top  of  the  dam  and 
kept  from  running  over  by  passing  the  discharge  through  the  valves  of  the  lock, 
which  are  capable  of  taking  care  of  the  low-water  discharge,  until  the  completion  of 
the  dam  September  30. 

There  was  11,795  cubic  yards  of  rock  ballast  put  in  and  below  the  dam,  it  f^xtend- 
ing  20  feet  downstream  from  the  dam  up  to  low  water  for  the  whole  length  of  the  dam. 

This  rock  was  towed  to  the  upper  side  of  the  dam  on  barges  and  thrown  in,  care 
being  taken  to  pack  it  well  around  the  timbers.  For  loading  it  upon  the  barges  a 
trestle  was  built  cf!it  into  the  river  with  a  span  through  which  the  barges  could  be 
worked.  About  2,000  feet  of  double-track  railroad  was  laid  npon  which  was  used 
ten  IJ  cnbic-yard  side-dump  cars.  These  cars  when  loaded  were  run  out  on  the 
trestle  and  dumped  on  the  barges.  In  this  way  about  300  cubic  varus  per  day  could 
be  put  in  the  dam  with  from  60  to  70  men  and  2  teams. 

The  first  work  of  the  season,  pile-driving  on  the  dam,  began  July  19.  August  10 
the  river  was  closed  to  navigation.  August  29  the  first  boat  passed  through  the 
lock,  being  one  of  the  boats  engaged  upon  the  work,  and  September  30  the  dam  was 
completed. 
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DU£DGING. 

Tbe  4rcilgiu<;  consisted  of  10.303  cubic  yards  scored  away,  and  one  hnndred  and 
fifty  lionrs  casting  in  opening  the  cofTerdani  on  tlie  site  of  the  dam,  dredging  above 
nnd  bolnw  tbe  east  abutment  for  tbe  pile  revetments,  filling  abovo  tbe  dam^  and 
dredging  nt  the  railroad  slip.  The  earth  filling  abovo  the  (lam  was  completed  to 
within  from  2  to  3  feet  of  the  top. 

KKVETMEXTS. 

Two  pile  revetments  were  built  on  the  east  side  of  the  river,  one  50  feet  long  above 
nud  the  other  150  feet  long  below  the  abutment.  Two  thousand  three  hundred  and 
thirty-nine  cubic  yards  of  earth  filling  was  put  in  back  of  the  revetments,  around 
the  abutment,  and  in  a  levee  running  (Yirectly  back  from  the  abutment  400  feet,  with 
its  top  17  feet  above  low  water.  Six  hundred  and  two  cubic  yards  of  rock  was  used 
to  riprap  the  slopes  of  the  levee  and  about  the  abutment. 

A  detailed  statement  of  the  cost  of  the  dam  is  herewith. 

KAMPSVILLE   LOCK. 

During  July  and  August  the  water  was  pumped  out  of  the  lock  pit  and  the  mud 
cleaned  away  from  around  the  gates  and  off  the  head-bay  platform.  The  gates  were 
decked  with  1-inch  pine  flooring,  two  spar-track  platforms  built  from  the  river  wall, 
and  the  gate  maneuvering  gear  put  in  place.  Five  thousand  one  hundred  and  fifty- 
seven  cubic  yards  of  eartii  filling  was  put  behind  the  land  wall,  completing  the  fill- 
ing  tlio  entire  length  and  to- the  top  of  the  wall.  A  grand  total  of  50,521  cubic  yards 
of  earth  has  been  placed  behind  this  wall. 

.As  the  water  went  down  the  earth  filling  put  behind  the  land  wall  with  scows 
during  the  high  water  was  of  such  a  semifluid  character  that  both  wing  walls 
were  forced  out  and  a  crack  1^^  inches  wide  made  the  whole  height  of  the  walls. 
The  filling  was  excavated  the  whole  length  of  the  wing  walls  to  low  water,  and  a  dry 
rubble  wall  12. feet  wide  was  built  back  of  them  their  whole  length  and  to  within 
14  inches  of  the  top.  The  cracks  were  well  cleaned  out  and  filled  with  Portland 
cement  mortar  well  rammed.  No  signs  have  since  been  discovered  of  any  further 
failure. 

A  crib  revetment  150  feet  long,  18  feet  wide,  and  to  a  height  of  14.5  feet  above  low 
water  was  built  from  the  upper  end  of  the  land  wall  upstream  along  the  bank. 
The  crib  work  was  buHt  upon  piles  driven  1  foot  below  low-water  surface  of  <ho 
nppiT  pool.  Sheet  piling  were  driven  in  thA  lower  part  to  retain  the  bank  and  the 
crib  filled  with  rock.  Four  clumps  of  7  piles  each  were  driven  along  the  face  of  the 
1  evetn«ent  to  serv^e  as  guide  piles,  their  tops  being  the  same  height  as  the  upper  end 
of  the  lock  wall.  Four  clumps,  extending  150  feet  above  the  river  wall,  one  above 
the  outer  end  of  the  upper  spar  track  i)latform  and  one  at  the  lower  end  of  the  river 
wall,  were  driven.  These  all  have  7  piles  each,  with  the  tops  drawn  together, 
chained,  and  bolted.  A  single  row  of  11  piles  was  driven  from  the  upper  end  of  the 
river  wall  to  the  outer  end  of  the  npper  spar  track  platform,  and  wales  were  bolted 
on  at  the  top  and  just  above  low  water. 

.  The  lock  was  opened  to  navigation  by  dredging  from  the  approaches  20,196  cubio 
yards  of  earth,  casting  on  tlie  bank  seventy  hours,  and  pulling  9  piles. 

1»LAXT. 

Two  new  barges  16  by  50  by  3|  feet  were  built  of  material  from  the  traveler  tres- 
tles, to  be  used  as  pile-driver  flats.  Also  two  small  fiats  6  by  20  feet  for  ferrying 
men  across  the  river. 

A  set  of  ways  was  put  in  after  the  season's  work  was  done,  and  both  dredges, 
BtvamtT  J'Jnierpriae,  and  the  office  boat  were  pulled  out  and  given  a  thorough  repair. 

Steamer  Etttej'priHe. — This  boat  had  the  roof  recanvased,  two-thirds  of  the  deck* 
ing  renewed,  100  linear  feet  of  new  4  by  12  inch  plank  in  the  sides,  17  new  dock 
l>eams,  new  bridgetree  and  transom,  80  linear  feet  of  2  by  10  inch  oak  plank  shear, 
the  wheel  shafling  lined,  the  boxings  babbitted,  and  the  capstan  overhauled.  One 
thread  of  old  oakum  was  reefed  out  of  the  bottom  and  sides  and  a  new  thread 
made  in. 

Steamer  Hebe. — A  new  breeching  was  put  on  the  boiler  and  new  slide  brasses  for 
main  engines.     The  boat  was  given  one  coat  of  paint  outside. 

Vrcilfje  yo,  1. — A  set  of  new  dipper  arms,  one  new  spud,  new  tubes  in  the  heater, 
roof  recanvased,  6  new  rake  timbers,  28  stanchions.  29  deck  beams,  one  set  of  spud 
casings  at  bow  and  one  at  stern,  800  square  feet  or  2-inch  pine  decking,  new  head- 
block  0  by  14  inches  by  28  feet  at  the  stern,  140  linearfeetof  3  by  10  inch  oak  nosing, 
one  thread  of  oakum  reefeil  out  of  seams,  all  seams  of  the  bottom  and  sides  recalked 
with  two  threads  and  the  deck  with  one  were  the  repairs  to  this  dredge. 
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Dredge  No.  2. — Tho  -work  done  on  this  dredge  was  40  new  deck  beams,  28  new 
BtanchionSy  abont  three-fourths  of  the  sides  renewed,  5  new  rake  timbers,  8  new  plank 
in  the  bottom,  new  decking  entire,  two  sets  of  spnd  casings  in  front,  145  linear  feet 
of  ?bj  10  inch  oak  nosing,  two  threads  of  oakam  in  all  the  seams  of  the  bottom, 
three  in  the  new  work  on  the  sides,  and  one  on  the  deck,  8  new  tubes  in  the  boiler, 
tho  roof  rocauvassed  and  painted,  and  the  cabin  painted  inside. 

Office  boat. — The  following  is  the  work  done  on  this  boat:  New  stem  for  each  oml, 
new  hooil  ends,  53  new  futtocks,  15  pieces  of  floor  timbers,  48  new  top  timbers,  $  new 
dead  woods,  grnbstrakee  and  knnckiestrakes  renewed,  20  pieces  of  new  plank  in  the 
bottom,  all  seams  calked  with  one  thread  of  oakum,  2  new  chimney  jacks,  and  the 
roof  recanvassed  and  painted. 

Dump  «co?r».— Three  new  gates  were  made  and  hung. 

MiffcellaneoHS. — Fonr  barges,  three  sets  of  pile-driver  leads  with  the  engines  and 
cabins,  pumping  engines,  travelers,  and  the  rock  crusher  were  all  painted. 

nUILDINOS  AND   GROUNDS. 

Tho  United  States  land  on  the  east  side  of  tho  river  was  surveyed,  the  comers 
marked,  and  tho  laud  fenced.  A  small  building;,  14  by  18  feet,  was  built  for  use  as  a 
bakery.    The  buildings  and  fences  were  all  whitewashed. 

IMPKOVIXG   ILLINOIS   RIVER   BKLOW  KAMPSVILLE   LOCK. 

During  the  month  of  June,  1894,  surveys  were  made  of  Hurricane  Island  and 
French  bars,  the  first  two  below  Kamiisville  Lock,  and  a  projedt  submitted  forthe 
improvement  of  tho  one  at  Hurricane  Island,  contemplating  a  channel  with  a 
least  depth  of  4  feet  and  a  width  of  150  feet.  The  work  involved  the  straightening 
of  the  channel  through  the  bar  for  a  distance  of  500  feet.  I'his  has  been  accom- 
plished by  the  removal  of  4,200  cubic  yards  of  dirt. 
Very  respectfully,  your  obedient  servantj 

C.  V.  Brainard,  ' 
Capt.  W.  L.  Marshall,  JaBietant  Engineer, 

Corps  of  Engineers,  L\  S.  J. 


Detailed  statement  of  th£  cost  of  Kampavill€  Dam. 


Abutment. 

Labor 

Material    including  stone,  piles,  etc 

Dam,  labor,  i^uluding  subsittenee. 

lircdginf: 

Earth  filling cubic  yiirds. 

BalUstins  with  rock*  ., do... 

Frnming  lumber  f feet.  B.M. 

Driving  piles,  round number. 

Driving  piles,  sheet do... 

Making  piles,  sheet ll'^SumblJ: 

Transltsrriug  cool  and  ieo 

Care  and  repsiir  «»f  ]il:int.. 

Care  of  buildings  and  grounds ^ . . 


Qoantity. 


.  Cost  per  unit. 


-Unit. 


•i  ■  .Cast. 


Dam,  material. 


Coal 

Qil,  tosl  and  1  iibricatin j; 

Vi\en.  round  {1.271  28  feet;  J2J18ieot)  ...number.. 

Lambcf ; 

Oak. feet,  B.M. . 

Pine do 

Oregon  fir do 

Tot  bakery 

Rubble cubic  yanls.. 

Iron,  bolts,  etc -•- 

10  d nmp  cars 

Augers,  files,  rope,  dishes,  etc 


8,332  I 

11,795  I 

313, 212  I 

1,104 

2,600  I 
235,463  I 

2,600 


Cubic  yard  . 

...do.. 

PorM 

Each 

...do 

PcrM 

Eiich 


$0,17 
.404 

13.  22 
1.64 
.482 

i.8:j 

.166 


Amount. 


$2  262. 16 
3, 2;i7.  28 
'5.  409.  42 


i> 


1,391 

302, 136 
74,  891 
171,  618 


11,  795 


Total :... ; i 5S,07L06 


3.UI.66 

5%.  44 

4,7ol.:«) 

4, 14 ).  96 

i,ro».6*i 

1,  233.  58 

432. 00 

81.25 

203.  74 

_     105.58 

16,  3D3. 53 

1, 276.  72 

127.64 

4, 128. 47 

9.482.93 

1.  4U.S.  14 

4,  377. 02 

53.06 

10.  615.  59 

1, 0->l).  82 

810.  00 

817.81 

"34, 178. 11 


*  Includes  laying  track  anddnmpin.^  platform, 
t  Includes  all  transferring  lumber  from  railroad. 
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Jleadinya  of  the  upper  gauge  at  Copperas  Creek  Lock,  1895, 
[Plane  of  reference:  Lower  miter  sill.] ' 


Day. 


Fett. 
12.  00 
12.00 
11.90 
11.00 

5 11.90 

6 '-...    11.90 

7 11.90 

8 '  11.90 

9 1  11.90 


Jan.       Feb. 


10. 
11. 
12. 
13. 
14. 
15. 


11.83 
11.80 
11.80 
11.80 
11.80 
11.80 

16 11.75 

17 !  11.70 

18 11.70 

19 1  11.70 

20 1  11.70 

21 11.70 

22 11.70 

23 !  11.70 

24 1  11.70 

25 11.70 

26 1  11.70 

27 i  11.70 

28 '  11.70 

29 11.70 

30 11.70 

31 1  11.70 


Mean..    11.79     14.16 


Feet. 
11.70 
11.70 
11.71 
11.80 
11.80 
11.80 
11.80 
11.77 
11.80 
11.80 
11.80 
11.80 
12  03 
12.67 
13.73 
14.53 
15.30 
15.97 
16.27 
16.50 
10.77 
17.10 
17  20 
17.30 
U.37 
17.43 
17.47 
17.07 


Mar.  i  Apr. 


Ffet.  I 
17.97 
18.20  i 
18.03  , 
18.93  ! 
19. 10  I 

19.  20  ; 
19.20  . 
19  37  1 
20.27 
2L  10 
21.73 
22  50 
22  80  ; 
22.80 
22.00 
21.63  • 
21.40 
21.03 
20.80 
20.40  , 

20.  20  I 
20.03  , 
10.73  ! 
19.  70  I 
19.57 
19.40  I 
19.32 
19  23 
19.20 
19.  10  : 
19.03 


Feet. 
19.00 
18.93 
18.77 
18.53 
18.40 
18  13 
17.97 
17.60 
17.40 
17.  30 
17.07 
17.00 
17.00 
16.  93 
16.80 
16.70 
16.62 
16.43 
16  43 

16.  93 

17.  30 
17.70 
18.00 
18.40 
18.60 
18.90 
19.20 
19.50 
19.70 
19.87 


May.    June. 


Feet. 
20.  07 
20. 10 
20.18 
20.13 
20.03 
20.00 
20.00 
19.87 
19.80 
19.70 
19.  C3 
19.50 
19.50 
19.40 
19.40 
19.33 
19.17 
18.97 
18.70 
18.53 
18.38 
18  27 
18.15 
18.00 
17.82 
17.77 
17.80 
17.65 
17.48 
17  35 
17.30 


Feet. 
17. 22 
17.13 
17.04 
17.00 
16.  93 
16.85 
16.75 
16.  GO 
16.45 
16.  25 
16.15 
16.00 
15.93 
15.80 
15.80 
15.  72 
15.70 
15.55 
15.45 
15.25 
15.00 
14.88 
14.80 
14.75 
14.65 
14.50 
14.35 
14.15 
13.93 
13.78 


Feet. 
1.3.65 
13.63 
13.  42 
13  20 
13.00 
12.85 
12.78 
12.62 
12.48 
12.42 
12.22 
11.98 
11.88 
11.80 
11.78 
11.75 
11  75 
11.75 
11.75 
11.75 
11.70 
11.70 
11.65 
11.60 
11  55 
11.50 
11.50 
11  50 
11.50 
11.45 
11.40 


Feet. 
11.35 
11.35 
11.35 
11.35 
11.35 
11.35 
11.35 
11.30 
11.30 
11.30 
11.30 
11.30 
11.30 
11.25 
11.  25 
11.23 
11  20 
11.20 
11.20 
11.20 
11.20 
11.15 
11.10 
11.10 
11.10 
11  10 
11.10 
11.10 
11  10 
11  15 
11  15 


I   Feet. 

11.15 
'  11.20 
■'11.20 
'  11.20 

11.20 
'  11.25 
1  11.25 
;  11.30 
!  11.30 

11.32 


11.30 
11. 35 
11.35 
11.35 
11.30 
11.30 
11.30 
11.30 
11.30 
11.30 
11.35 
11.  40 
11.45 
11.50 
11.50 
11.40 
11.40 
11.45 
11  45 
11.40 


Oct. 

Nov. 

Feet. 

Feet. 

11.50 

U.60 

11.50 

11.60 

11.50 

11.60 

11.55 

11.60 

11.55 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.55 

11.60 

11.60 

11.60 

11.65 

11.  £0 

11.70 

11.50 

11.70 

11.50 

11.60 

11.50 

11.60 

11.50 

11.60 

11.50 

U.60 

11.50 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11. 60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.00 

11.60 

11.60 

20. 12  I  17. 90 


Headings  of  the  lotver  gauge  at  Copperas  Creek  Lock,  1893. 
[Plane  of  reference:  Lower  miter  sill.] 


Dec. 


Feet. 

11.  «0 
11.60 
11.60 
11.60 
ll.OO 
11.60 
11.60 
U.60 
11.60 
11.80 
11.80 
11.80 
11.80 
11.80 
11.80 
11.80 
12  00 
12.00 
12.00 

12.  UO 
12.00 
12.00 
12.00 
12.  20 
12. 20 
12.20 
12.20 
12.20 
12.20 
12.20 
12.20 


18.97  j  15.68  ;  12.11  I  11.23  I  11.33  i  U.59  i  11.58  i     11.89 


Day. 


1  . 

2.. 

3.. 

4.. 

5-. 

6.. 

7.. 

8.. 

9. 
10.. 
11. 
12., 
13-, 
14., 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 


31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Feet. 

Feet.     Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

FeH. 

9.00 

8. 80     17. 80 

18.73 

20.00 

16.93 

13.37 

7.35 

6.35 

7.05 

7.50 

7.60 

8.90 

8. 80     18.  03 

18.63 

20.00 

16.87 

13.20 

7.35 

6.40 

7.10 

7.50 

7.60 

8.90 

8.90     18.37 

18.47 

20.07 

16.73 

12.90 

7-35 

6.40 

7.25 

7.50 

8.00 

8.90 

8.90     18.70 

18.17 

20.07 

16.70 

12.60 

7.35 

6.40 

7.30 

7.50 

8  90 

8.90 

8.90     18.90 

17.90 

19.93 

16.60 

12.30 

7.35 

6.40 

7.30 

7.50 

8.00 

8.90 

8. 90     18. 97 

17.53 

19.90 

16.57 

12. 10 

7.35 

6.60 

7.35 

7.50 

8.00 

8.90 

8.92  ,  19.  to 

17.37 

19.80 

16.43 

11.90 

7.28 

6.60 

7.40 

7.50 

8.00 

8.90 

9. 00     19.  30 

17.10 

19.77 

16  35 

11.77 

7.18 

6.70 

7.40 

7.50 

8.00 

8.90 

9.  ( 0     20.  07 

17.00 

10.  70 

16.17 

11  53 

7.09 

6.70 

7.40 

7.5'J 

8.00 

8.80 

9.  ao     20. 90 

16.93 

19.57 

15.97 

11.40 

6.98 

6.70 

7.30 

7.50 

8.00 

8.b0 

9.00     21.53 

16.60 

19.43 

15.80 

11.23 

6.88 

0.70 

7.42 

7.50 

8.00 

8.80 

9. 00     22.  30 

16.03 

19.30 

15.70 

10.63 

0.79 

6.70 

7.45 

7.50 

8.90 

8.80 

0.  43     22.  00 

16.70 

19.30 

15.03 

10.25 

6.65 

6.70 

7.50 

7.50 

8.00 

8.80 

11.40    22.  eo 

16.64 

19.10 

15.50 

10.08 

6.60 

6.70 

7.50 

7.50 

8.00 

8.80 

13.10     21.80 

16.50 

19.  10 

15.50 

9.80 

6.55 

6.60 

7.45 

7.50 

8.00 

8.80 

14.20     21.43 

16.  50 

19.00 

15.40 

9.60 

6.55 

6.60 

7.45 

7.50 

8.00 

8.80 

14.  90     21.  20 

16.40 

18.80 

15.40 

9.45 

6.50 

6.60 

7.50 

7.50 

8.40 

-8.80 

15.  57     20.  83 

16.  03     20.  60 

16.23 
16.  20 

18.67 
18.40 

15.20 
15.07 

0.30 
9.13 

6  50 
6.50 

6.60 
6.55 

7.50 
7.60 

7.50 
7.60 

8.40 

,    8.85 

8.40 

8.90 

16.:>0     20.17 

16.63 

18.23 

14.08 

8.90 

6.50 

6.  GO 

7.50 

7.60 

8.40 

'    8.90 

16.  60 

19.90 

17.00 

18.10 

14.80 

8.70 

6.50 

6.60 

7.50 

7.60 

8.50 

8.{)0 

16.90 

19.73 

17.40 

18.07 

14.67 

8.50 

6.45 

6.70 

7.50 

7.60 

8.50 

8.90 

17.00 

19.43 

17.67 

17.90 

14.50 

8.30 

6.40 

6.80 

7.50 

7.60 

8.50 

8.90 

17.17 

19.40 

18.07 

17.67 

14.  43 

8.  OH 

6.35 

7.00 

7.50 

7.60 

9.00 

8.90 

17.  23  1  19.  27 

18.43 

17.53 

14.37 

7.83, 

0.35 

6.00 

7.50 

7.60 

9.00 

8.90 

17  37     19.  10 

18.80 

17.50 

14. 15 

7.62 

6.30 

6.90 

7.50 

7.60 

9.00 

8.90 

17.  42 

19.10 

19.10 

17.50 

13.97 

7.60 

6.30 

7.00 

7.50 

7  60 

9.00 

8.90 

17.56 

19.03 

19.40 

17.37 

13.78 

7.55 

6.30 

6.90 

7.50 

7.60 

9.00 

8.00 

19.00 

19.60 

17.20 

13.53 

7. 50 

6.30 

7.00 

7.50 

7.60 

9.03 

8.00 

18.00 

19.80 

17.07 

13.  50 

7.45 

6.35 

6.95 

7.50 

7.60 

9.00 

8.90 

18.83 

17.00 

7.40 

6.35 

7.50 

9.00 

8.87 

12. 69  1  19. 90 

17.60 

18.74 

15.37 

9.93 

6.73 

6.67 

7.42 

7.54 

8.33 

Digitized  by  V^OOQIC 
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2157 


Headings  of  the  upper  gauge  at  La  Grange  Lockj  189S 
[Plane  of  reference:  Lower  miter  sill.] 


JJay. 


1. 
2- 
3. 
4. 

5. 

6. 

7. 

8- 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 


23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Feet. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Feet. 

Feet. 

Feet, 

Feet. 

Feet. 

Feet. . 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

15.40 

15.25 

21.  bl 

21.85 

24.42 

22.00 

17.37 

15.40 

14.95 

(*) 

15.  (J5 

15.10 

15.  35 

15.25 

21.53 

21.65 

24.75 

22.  25 

17.28 

15.35 

14.95 

(*) 

15.05 

15.10 

15.35 

15.30 

21.58 

21.50 

24.80 

22.32 

17.15 

15.30 

14.95 

(*) 

15.05 

15.10 

15.35 

15.30 

21. 65 

21.30 

24.80 

22.25 

16.  P5 

15.27 

14.95 

(*) 

15.05 

15.10 

15.35 

15.32 

21.60 

21.10 

21.80 

22.  05 

16.75 

15.25 

14.95 

(*) 

15.  05 

15.12 

15.35 

15.40 

21.60 

20.90 

24.75 

21.85 

16.47 

15.20 

14.95 

(*) 

15.05 

15.15 

15.30 

15.40 

21.75 

20.70 

24.67 

21.63 

16,25 

15.20 

14.95 

(*) 

15.05 

15.15 

15.30 

15.40 

22.45 

20.53 

24.63 

21.32 

16.40 

15.15 

15.00 

15.05 

15.  05 

15. 15 

15.30 

15.40 

23.00 

20.45 

24.50 

21.05 

16.83 

15.15 

15.00 

15.10 

15.05 

1.5.15 

15.25 

15.45 

23.40 

20.40 

24.40 

20.  ai 

16.77 

15.15 

14.97 

15.10 

15.05 

15^15 

15  25 

15.45 

23.65 

20.37 

24.07 

20.60 

16.60 

15.15 

14.90 

15.15 

15.05 

15.20 

15.25 

15.50 

23.80 

20.35 

23.93 

20.50 

16.48 

15.10 

14.90 

15.20 

15,05 

15. 23 

15.25 

15.57 

23.85 

20.28 

23.67 

20.25 

16.37 

15.10 

14.90 

15.20 

15.10 

15.25 

15.25 

ieJ.20 

23.87 

20.17 

23.40 

20.05 

16.28 

15.10 

14.90 

15.20 

15.10 

15.27 

15.25 

17.25 

23.83 

20.03 

23.20 

19.95 

16.17 

15.07 

14.90 

15.20 

15.10 

15.33 

15.25 

18.50 

23.65 

20.00 

22.90 

19.67 

16.08 

15.05 

14.90 

15.20 

15.10 

15.35 

15.20 

19.17 

23.45 

20.00 

22.70 

19.38 

15.97 

15.05 

14.90 

15.20 

15.10 

16.37 

15.20 

19.70 

23.23 

20.05 

22.50 

19.13 

15.85 

15.05 

14.90 

15.20 

15.10 

15.35 

15.20 

19.92 

23.10 

20.25 

22.33 

18.87 

15.80 

15.00 

14.90 

15.15 

15.10 

15.38 

15.20 

20.25 

22.85 

20.45 

22.20 

18.65 

15.77 

15.00 

14.95 

15.15 

15.10 

15.45 

15.20 

20.80 

22.73 

20.72 

22.00 

18.47 

15.68 

14.05 

15.00 

15.10 

15.12 

15.45 

35.20 

21.25 

22.62 

21.05 

21.70 

18.30 

15.65 

14.93 

15.00 

15. 10 

15. 13 

15.45 

15.20 

21.40 

22.50 

21.15 

21.40 

18.13 

15.60 

14.90 

15.  00 

15.10 

15.10 

15.45 

15. 20 

21.47 

22. 50 

21.30 

21.20 

17.97 

15.60 

14.90 

15.02 

15.10 

15.10 

15.47 

15.20 

21.60 

22.50 

21.65 

21.00 

17.83 

15.60 

14. 92 

15.00 

15.10 

15.10 

15.50 

15.25 

21.57 

22.50 

22.17 

21.65 

17.72 

15.65 

14.95 

15.00 

15.10 

15.10 

15.50 

15.25 

21.58 

2J.50 

22.60 

22.13 

17.58 

15.65 

14. 95 

15.00 

15.05 

15.10 

15.55 

15.25 

21.  77 

22.43 

23.15 

22.02 

17.43 

15. 57 

14.95 

15.00 

15.05 

15.10 

15.55 

15.  25 

22.32 

23.67 

21.90 

17.40 

15.53 

14.95 

(*) 

15. 05 

15.10 

15.55 

15.25 

22.23 

24.10 

21. 70 

17  40 

15.47 

14.95 

(*) 

15.05 

15.10 

15.58 

15.25 

22. 05 

21.70 

15. 43 

14.95 



15.05 

15.60 

15.26 

17.94 

22.65 

21.13 

23.09 

19.76 

16.16 

15.08 

14.95 

15.12 

15.08 

15.33 

*  Valves  open.    Ko  recordn  taken. 

Readings  of  the  lower  gauge  at  La  Grange  Look,  1803. 
[Plane  of  reference :  Lower  miter  sill.] 


Bay. 


1 

2 

3 

4 

5 

e 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

& 

24 

26 

26 

27 

28 

29 

80 

81 

Mean 


Jan.      Feb.      Mar.     Apr.     May.    June.    July.    Aug, 


Feet. 
9.80 
9.80 
9.75 
9.73 
9.70 
9.65 
9.62 
9.55 
9.50 
9.50 
9.47 
9.45 
9.40 
9.40 
9.38 
9.35 
9.35 
9.30 
9.27 
9.25 
9.28 
9.80 
9.30 
9.32 
9.37 
9.40 
9.40 
9.40 
9.40 
9.40 
9.45 


Fe^t. 
9.50 
9.57 
9.63 
9.75 
9.95 
10.15 
10.27 
10.38 
10.40 
10.45 
10.65 
11.30 
11.  a5 
13.65 
16.70 
18.10 
18.85 
19.27 
19.50 
19.87 
20.50 
20.05 
21.10 
21.17 
21.28 
21.32 
21.30 
21.33 


9.46 


15.31 


Feet. 
21.30 
21.35 
21.33 
21.37 
21.30 
21.  30 
21.36 
22.17 
22.75 
23.20 
23.45 
23.60 
23  65 
23,67 
23.63 
23.45 
23.26 
23.12 
23.00 
22.80 
22.55 
22.42 
22.30 
22.30 
22.30 
22.30 
22.80 
22.23 
22.12 
22.03 
21.85 


Feet. 
21.65 
21.45 
21.30 
21. 07 
20.85 
20.58 
20.35 
20.20 
20.10 
20.03 
19.95 
19.83 
19.67 
19.58 
19.50 
19.50 
19.55 
19.57 
19.73 
10.90 
20.30 
20.65 
20,75 
20.90 
21.30 
2L82 
22. 25 
22.85 
23.38 
23.80 


Feet. 
24.20 
24.55 
24.60 
24.  60 
24,60 
24.55 
24.57 
24.37 
24.20 
24.00 
23.  77 
23.63 
23,37 
23.10 
22.87 
22.65 
22.45 
22.25 
22.08 
21.95 
21.75 
21.52 
21. 30 
21. 10 
20.87 
21.43 
21.95 
21.85 
2L70 
21.60 
21.50 


22.44 


20.74 


22.87 


Feet. 
21. 77 
22.05 
22. 13 
22.05 
21.85 
21.65 
21.37 
21.  U8 
20.77 
20.55 
20.27 
19.98 
19.75 
19.60 
19.42 
19.13 
18.75 
18.43 
18.12 
17.85 
17.57 
17.30 
17.10 
16.82 
16.55 
16.28 
16.00 
15.60 
15.32 
15.03 


19.00 


Feet. 
14.80 
14.55 
14.25 
13.97 
13.68 
13.37 
13.08 
13.15 
14.15 
13.40 
12.80 
12.35 
1L83 
11.20 
10.95 
10.75 
10.60 
10.60 
10.30 
9.95 
9.70 
9.45 
9.25 
9.13 
9.10 
9.07 
8.90 
8.72 
8.63 
8.47 
8.40 


11.24 


Feet, 
8.35 
8.35 
8.30 
8.25 
8.20 
8.15 
8.10 
8.05 
8.00 
7.95 
7.95 
7.93 
7.90 
7.87 
7.77 
7,68 
7.60 
7.57 
7.55 
7.48 
7.45 
7.38 
7.27 
7.20 
7.18 
7.05 
7.07 
7.10 
7.10 
7.10 
7.05 


7.C 


Feet. 
7.10 
7.10 
7.10 
7.10 
7.10 
7.13 
7.17 
7.33 
7.40 
7.40 
7.40 
7.40 
7.40 
7.35 
7.22 
7.20 
7.20 
7.20 
7.20 
7.33 
7.32 
7.40 
7.65 
7.72 
7.70 
7.63 
7.60 
7.60 
(*) 
(*) 


Oct.      Nov 


7.34 


Feet. 

n 
n 
n 
(*) 
(*) 
(*) 
(•) 

8.20 
8.20 
8.30 
8.35 
8.40 
8.40 
8.40 
8.40 
8.40 
8.40 
8.40 
8.37 
8.  35 
8.30 
8.30 
8.30 
8.30 
8.30 
8.20 
8.15 
8.10 
8.10 
8.10 
8.10 


a28 


Feet. 
8.10 
8.10 
8.10 
8.10 
8.10 
8.05 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.03 
8.10 
8.12 
8.03 
8.00 
8.00 
8.00 
8.00 
8.10 
8.20 
8.17 
8.15 
8.15 
8.18 
8.20 
8.20 
8.20 
8.20 


8.09 


Deo. 


Feet. 
8.20 
8.20 
8.10 
7.95 
8.16 
8.45 
8.65 
8.75 
8.75 
8.70 
8.85 
9.00 
9.07 
9.30 
9.68 
9.85 
10.03 
10.10 
9.85 
9.70 
9.65 
9.67 
9.70 
9.68 
9.70 
9.70 
9.83 
9.80 
9.80 
0.82 
9.80 


9.24 


^  Valves  open.    Ko  records  token. 
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2TS8:     REEOET   OV   THE    CHEEP   OF   EKGINEEBS,  U.  S.  ABHT. 


Readings  of  the  upper  gawje  at  KampsvilU  Lookf  1895, 
[Plaiio  of  referonco:  Lo^er  mitor  sill;  7.25  feetbdotr  low  water  of  1S79.] 


Day.            Jan.  j  Feb. 

Mar. 
Feet. 

Apr.  '  May. 

June. 

July. 
Feet. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

:  Fe^U     Feet, 
\ 

Feet.     Feet 

Feet. 

/•eet. 

Feet. 

Feet. 
14.25 

14.40 
14.57 
14.65 
14.72 
14.55 
14.52 
14.60 
14.75 
14.85 
14.85 
14.02 
15.00 
14.05 
14.85 
14.85 
14.90 
14.00 
13.00 
14.90 
14.90 
14.00 
14.90 
14.95 
14.85 
14.92 
15.05 
15.12 
15.25 
15.02 
14.85 

Feet. 
15.38 
15.50 
15.40 
15.45 
15.50 
15.50 
15.46 
15.45 
15.48 
15.50 
15.50 
15.50 
15.60 
15.50 
15.45 
15.45 
15.50 
15.50 
15.50 
15.45 
15.50 
15.50 
15. 45 
15.40 
15.40 
15. 47 
15.53 
15.42 
15.40 
15.40 

Feet. 
15  40 

2               ...J 

15.36 

a:: ::..'-  ... ::::::: ;;:... ::::..: 

15.30 

;           1        .. . . ! 

15.30 

5      : :  T      ' . 

15.30 

n  :::::::::::i::::::. ::::::..:: :::::. 

15.35 

7 1 t • 

15.40 

i             :...'.:.....' 

15.40 

0 ■  ..J 1 1 

15.45 

lo::::::::::::::::;:.!..:.... 

1 

13.85 
13.85 
13.87 
14.03 
14.05 
13.85 
13.  85 
13.45 
13.36 
13.30 
13.45 
13.27 
14.08 
14.10 
14.18 
14.24 
14.05 
14.10 
14.10 
14.15 
14.25 

15.46 

ij         .  .    .1 

.:.....: 

15  40 

n      :  :::::::;:j::;:::: 

1             1 

15.45 

13 

15.50 

u          t      .'  :. 

15  40 

is! :: ■::::::::: 

15  40 

li; 1 



15.50 

17..., ' 

15.50 

18 ' 

15.38 

m                    ' 

4 

15.50 

20     ! ' 

1 

15.50 
15.65 

21 ' 1 

1 

22                                    1 1 

15.70 

2^ ...  .1... 

1 

15.80 

ai:::::::::::: ::::::. 1 ^ 

1 

15.80 

25                      i  ..       .1 ' 

1 

15.80 

20 ' 1 

1 

15.80 

27 ' 

1 



15.83 

28                       :               .     ..     ! 

!!i;*!'i."-*.' '.' .:.... 

15. 80 

2fl.  .! '.!.!... 1 



:  f 

15.80 

3o;::::::::::: ::::::. i:;:::::l 

' 

1 

15.80 

31. 1 i 

15.77 

:     .  .  j 

1 

Moan..i 1....*..!.^, ' 

13.88 

14.83 

15.46 

15.54 

II' 

1 

Ucadnujs  of  ihe  lower  gauge  at  Kampsville  Lock,  1S93. 
[Piano  of  reference,  low  water  of  1879,] 


Day. 


1.. 
2.. 

:t.. 

4. 

5. 

6. 

7. 

8. 

0. 

10., 
11. 
12. 
13. 
14. 
15. 
10. 
17. 
18.. 
19. 
20. 
21. 


25. 
20. 
27. 
28 
29. 


31 


Jan. 

Feb, 

Feet. 

Feet. 

2.25 

1.82 

2.20 

li90 

2.18 

1.90 

2.10 

1.90 

2.10 

•    1.90 

2.05 

2.22 

2.01) 

3.05 

1.95 

3.38 

1.90 

3.52 

1.90 

3.  .'•.5 

1.85 

3.50 

1.85 

3.65 

1.80 

4.00 

1.80 

5.50 

1.80 

7.95 

1.75 

9.85 

1.75 

10.83 

1.75 

10.90 

1.75 

10. 87 

1.75 

11.13 

1.75 

11.20 

1.80 

11.35 

1.80 

11.45 

1.80 

11.72 

1.80 

12.00 

1.80 

13.03 

1.80 

12.53 

1.80 

12.12 

1.8J 

I.Hi) 

1.8J 

Mar. 


Feet. 
12.15 
12.20 
12.15 
12.10 
12. 10 
12.15 
12.22 
12.65 
13.25 
13.  77 
14-30 
14.75 
15.20 
15.65 
16.15 
16.62 
16.90 
17.10 
17.22 
17.30- 
17.  30 

17.  ::o 

17.25 
17. 02 
16.80 
16.52 
16.06 
15.65 
15.25 
14.93 
14.70 


Feet. 
14.45 
14.20 
13.98 
13.80 

I  13.58 
13.35 
13.10 
12.90 
12.73 
12.  60 
12.55 
12.83 
12.90 
12.05 
12.95 
12.78 
12.  52 
12.40 

i  12.40 
13.02 
13.45 
13.85 
14.  2U 
14.47 
14.87 
15.38 
16.02 
16.78 
17.57 
18.45 


Apr.    !  M  ay.    June.    Jul}-.     Aug.  '     Sept.        Oct.  •  Nov 


Feet. 
19.18 
19.73 
20.07 
20.17 
20.13 
19.98 
19.67 
19.50 
19.25 
18.97 
18.70 
18.53 
18.35 
18.15 
17.  95 
17,75 
17.55 
17,  35 
17.15 
16.98 
16.  8.'} 
16.60 
16.30 
16.  a) 
15.75 
16.23 
10.80 
17.48 
17.95 
18.05 
17.90 


Feet. 
17.08 
17.42 
17.27 
17. 10 
16.82 
16.45 
1G.00 
15.55 
15.18 
14.75 
14.35 
13.95 
13.58 
13.20 
12.90 
12.68 
12.33 
12.  00 
11.55 
11.15 
10.  75 
10.  .37 

10,  as 

0.87 
0.75 
9.72 
9.33 
8.67 
8.13 


Feet. 
7.22 
6.95 
6.68 
6.37 
6.07 
5.78 
5.60 
5.57 
6.43 
6.25 
5.55 
5.00 
4.02 
4.27 
3,90 
3.6H 
3.  45 
3.25 
3.10 
2.85 
2.65 
2.45 
2.25 
2.13 
1.98 
1.95 
2.05 
1.85 
1.65 
1.45 
1.28 


i.'tr.::..       1.88       7.09     14.99  |  13.90  j  18.10  .  12.87 

It'll 


4.01 


Feet.  I 
1.18 
1,08 
1,00  I 
0.95 
0.92  • 
0.85    ' 
O.SO  , 
0.77  I 
0.67 
0.  70  . 
0.67  i 
0.62 
0.60  { 
0.57 
0  53  I 
0.50  I 
0.43 
0.40 
0.32 
0.23 
0.20 
0.15 
0.15 
0.05 
-0.05 
— 0. 05 
-0.05 
—0.08 
-0.32 
— 0.  65 
-0.30 


0.41 


Feet. 

-0.30 

-0.  3.'> 

—0.30 

-0. 23 

0.02 

-0.58 

— 1.  72 

to.  48 

t  0.65 

0.65 

0.65 

0.45 

0. 35 

0.35 

0.15 

0.08 

0.35 

0.35 

0.35 

0.35 

0.25 

-1.58 

0.35 

0. 43 

0.47 

0.30 

0.35 

0.35 

0.40 

0.50 


0.12 


Feet. 
0.50  I 
0.60  j 
0.60 
0.60  I 
0.60 
0.60 
0.65 
0.60 
0.60  I 
0.63 
0.60 
0.60  ; 
0.60 
0.60 
0.60 
0.60 
O.CO  ' 
O.GO 
0.  60 
O.CO  ■ 
O.CO 
O.GO  , 
0.60 
U.60 
0.60 

:0.  33 
0. 25 
0.25 
0.25 
0.25 
0,25 


Dec. 


Feet. 
0.25 
0.35 
0.45 
0.50 
0.55 
0.55 
0.55 
0.55 
0.55 
0  55 
0.55 
0.55 
0.55 
0.55 
0.  55 
0.  55 
0.  55 
0.  55 
0.  .55 
0,55  I 
0.55 
0.55 
0.55 
0.60 
0,45 
0.50 
0,65 
0.52 
0.62 
0.60 


Feet. 
0  60 
0.40 
0.47 
0.65 
0.70 
0.70 
0.65 
0.55 
0. 55 
0.55 
0.55 
0.05 
0.80 
0.85 
0.85 
0.90 
0.95 
0.63 
0.95 
1.15 
1.05 
1.50 
1.75 
1.70 
1.65 
1.A5 
1.65 
1.G5 
1.65 
1,65 
1.66 


0.53  I    0.52  I 


1. 


*  Dam  cloHtid. 


f  Valvea  open. 


I  Yalvea  closed. 
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APPENDIX  K  K — ^REPORT   OF   CAPTAIN  MARSHAia^        2159 


COHMBRCIAI^  JSTATISTICS. 


The  following  figures  are  taken   from   the    annual    report  of  the  Merchants' 
Exchange;  St.  Louis,  Mo.,  for  the  calendar  year  1893: 

ArrivaU  and  depctriurea  of  aleamboata  and  barges  at  St.  Louis,  Mo.,  via  Illinois  River. 


Montb. 


Hitxch  . 
April . . 
May  ... 
June . . . 
Jnly  ... 
Angnst 


Arrivals. 

Departures. 

U 

U 

21 

20 

33 

13 

15 

15 

IS 

11 

4 

4 

Month. 


SeptemlMr . 
October . . . . 
November  . 

Total 


Arrivals, 


Departures, 


Receipts  tmd  shipments,  in  tens^  via  Illinois  River,  at  St.  Lonis,  Mo. 


Month. 


March.  ■ 
April... 
May... 
Juiie ... 
July... 
August 


Receipts. 

Shipments. 

0,580 

560 

24,530 

810 

5,270 

1,265   1 

5,180 

1,120 

1,965 

1.065 

560 

415 

Month. 


September 
October . . . 
November. 

Total. 


Keceipts. 


1,280 

1.520 

720 


50,605 


Shipments. 


45 
260 
24-i 


6,785 


KK5. 

OPERATING  AND  CARE  OF  THE  LA  GRANGE   AND   KAMPSVILLE  LOCKS 
AND  DAMS,  ILLINOIS  RIVER,  ILLINOIS. 

The  lock  aad  dam  at  La  Grange  were  operated  and  cared  for  during 
the  fiscal  year.  The  lock  and  dam  at  Kampsville  were  completed 
September  30, 1893,  and  have  since  been  operated  and  maintained. 

The  expenses  of  operating  and  care  have  been  paid  from  the  general 
indefinite  appropriation  for  "Operating  and  care  of  canals  and  other 
works  of  navigation,  indefinite,''  contained  in  the  river  and  harbor  act 
of  July  5,  1884,  section  4. 

On  September  27, 1893,  the  head-bay  platform  of  the  La  Grange  Lock 
gave  way.  The  timbers  were  insufficiently  supported  by  stanchions, 
and  had  become  softened  by  long  immersion  in  foul  water. 

The  lock  was  cofferdammed  and  pumped  out,  the  broken  timbers 
replaced,  and  58  i)osts  12  inches  square  in  cross  section  placed  for  vsup 
porting  the  valve  platform.  This  work  was  costly  because  it  happened 
that  no  dredge,  pile-driyer,  or  other  appliance  for  doing  thie  work  was 
above  the  dam,  and  the  lock  could  not  be  used.  This  required  the 
necessary  lloatiiig  plant  to  be  lifted  over  the  dam,  which  was  done. 

Five  hundred  cnbic  yards  of  stene  was  placed  below  the  La  Grange 
dam  to  protect  the  bottom  of  the  river  below  the  apron  against  scour. 

The  approaches  to  both  locks  were  kept  dredged. 

At  Kampsville  Lock  a  broken  stone  drain  was  built  in  rear  of  the 
land  wall  its  entire  length  to  take  care  of  the  surface  drainage  water; 
17  snubbing  posts  were  set,  and  the  coping  stone.s  of  the  pier  heads, 
and  the  step  stones  doweled  with  pins.lj  inches  diameter,  4  feet  long, 
set  in  Portland  cement.  The  number  of  craft  passing  La  Grange  Lock 
increased  from  467  in  1893  to  509  in  1894.  The  tonnage,  however,  was 
less.  Navigation  was  dosed  for  thre6  months  on  account  of  the  acci- 
dent at  the  I>aGr^ngt3  Lock  and  because  of  the  delay  due  the  construc- 
tion of  the  Kampsville  Dam. 
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2160.    REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

Money  statement 

LA  GRANGE  LOCK. 

Outstanding  June  30, 1893 $1,021.61 

Allotment  for  fiscal  year  1894 10,000.00 

$11,021.61 

June  30, 1894,  amount  expended  during  fiscal  year 10, 234. 64 

Julv  1,  1894,  balance  unexpended 786.97 

July  1,  1894,  outstanding  liabilities 403.52 

July  1,  1894,  balance  available 383.45 

KAMPSVILLB   LOCK. 

Allotment  for  fiscal  year  June  30,  1894 7,580.00 

June  30, 1894,  amount  expended  during  fiscal  year 4, 266. 09 

July  1,  1894,  balance  unexpended 3,  313. 91 

July  1,  1894,  outstanding  liabilities 591.07 

July  1,  1894,  balance  available 2,722.84 

Expended  during  the  fiscal  year  ending  June  SO,  1894,  from  the  indefinite  appropriation 
for  ^^  operating  and  care  of  canals  and'otker  works  of  navigation,  indefinite,  in  operat- 
ing and  keeping  iu7'epair  the  La  Grange  Lock  on  the  Illinois  River, 

Services  of  overseer  and  lock  tenders $4, 069. 10 

Fuel  for  boats  and  dredges : 497. 78 

Seed  for  look  grounds 3.  75 

Lime  and  brushes  for  whitewashing  buildings 9. 45 

Hawser  pipes  for  dredges 67.  50 

Oil  for  lighting  locks 10.96 

Paint  and  waste  for  repairs  of  plant 81.  48 

Lumber  for  ropaiis  to  ice  house 5.  51 

Telephone  service 31. 25 

Gasfor  ofllce 2.88 

Telegrams 2. 85 

Total  for  operating  and  care $4, 782. 51 

COST  OF   RKP AIRING   BKKAK   IN  UEADBAY  FLOOR. 

Services  of  assistant  engineer  and  labor $2, 970. 59 

Subsistenco  stonis 616. 48 

Lumber  and  piles 479.  34 

Rubblestone 709.  38 

Cement 167.  40 

Sand 69.30 

Iron  and  steel 61. 75 

Rope 69.89 

Hardware  and  tools 22. 13 

L^se  of  engine,  pumping,  and  lock  iiit 49.  00 

Kitchen  outfit 136.26 

Rubber  boots 29.25 

Mileage  of  officers 44.56 

Travel  of  assistant  engineer 5.  90 

Stationery 1. 17 

Telegrams  and  express 18.  93 

5,452.13 

Total 10,234.64 

KAMP8VILLE   LOCK,  ILLINOIS  RIVER. 

Services  of  overseer,  lock  tenders,  w^atchmen,  etc $3, 478. 05 

Fuel  for  boats  and  dredges 584.  00 

Oil  for  lighting  locks 22.  36 

Cement  and  iron  for  coping  of  locks 34.58 

Snubbing  posts 87.  50 

Lanterns  for  watchmen's  use 3.  25 

Paint  for  plant 56.35 

Total , 4,266.09 

Grand  total 14, 500. 73 
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REPORT   OF   MR.  C.  V.  RRAINARD,  ASSISTANT   ENGINEER. 

Kampsville,  III.,  June  SO,  1894, 
Captain:  I  have  the  honor  to  submil;  the  report  of  operatiog  and  care  of  locks 
and  dams,  Illinois  River,  for  the  fiscal  year  ending  June  30,  1894. 

LA  GRANGE   LOCK. 

The  work  at  this  lock  has  consisted  of  rebuilding  the  icebreaker  taken  away  by 
the  ice  in  February,  1893,  and  building  two  houses  16  by  24  feet  one  story  high 
for  quarters,  a  wood  and  storehouse  16  by  30  feet  for  superintendent,  and  an  ice 
house  16  by  16  by  16  feet.  Two  suubbing  posts  were  set  on  the  land  wall,  buildings 
and  fences  whitewashed,  the  grounds  sown  witli  blue-grass  seed  and  kept  free  from 
drift  and  trash,  and  100  tons  of  ice  put  up.  Three  thousand  cubic  yards  of  earth 
filling  was  pnt  about  the  lock  house.  The  levee  on  tlie  west  bank,  extending  Irom 
the  head  of  the  lock  wall  upstream,  was  repaired  by  filling  in  the  breaks  and  raising 
it  to  grade. 

On  September  27  word  was  received  that  the  head -bay  floor  of  this  lock  had  given 
way,  a  hole  10  by  12  feet  being  made.  The  work  on  the  Kampsville  Dam  being 
practically  complete  the  force  and  plant  were  transferred  to  this  place.  Trouble 
was  experienced  in  having  no  plant  above  the  dam.  One  flat  with  a  pile-driver  and 
one  empty  flat  was  pniled  over  the  dam,  the  two  ends  of  the  lock  coflerdammed  and 
the  lock  pumped  out.  Tliis  lock  had  given  trouble  ever  since  opening  by  a  settle- 
mer  t  of  the  hesulbay,  necessitating  larger  pinions  yearly  on  the  valve  gearing.  The 
cause  was  found  to  be  a  gradual  bending  of  the  timbers  of  the  floor.  Two  of  these 
cross  timbers  were  found  broken.  These  timbers  were  replaced  by  new  ones.  As 
originally  built  there  was  but  one  support  between  the  ends  of  a  40-foot  span.  The 
]ilatform  was  strengthened  by  putting  two  additional  rows  of  posts  across  the  lock 
under  the  timbers.  These  posts  were  of  12  by  12  inch  pine  resting  on  12  by  12  inch 
footing  pieces  long  enough  to  rest  on  4  of  the  foundation  sills.  Fifty-eight  of  these 
posts  and  footings  were  put  in.  Four  hundred  feet  of  12-inch  drain  tile  was  laid 
Iron)  the  slough  back  of  the  United  States  grounds  to  the  river. 

kampsville  lock.  ' 

ITie  first  boat  passed  through  this  lock  August  29,  1893.  A  broken  rock  drain  was 
built  along  the  land  wall  its  entire  length  to  take  care  of  the  snrface  and  drainage 
.water.  Thirty-five  dowel  pins  of  l^-inch  iron  4  feet  long  were  used  to  fasten  the 
step  stones  and  cojiing  about  the  pierheads. 

Seventeen  snubbing  posts  were  set.  Wooden  fenders  were  put  on  both  sides  of  the 
gat(*s  to  protect  them  from  passing  boat-s.  The  lower  entrance  was  finished  to  a  least 
depth  of  5  feet  and  a  widtU  of  120  feet.  There  is  herewith  a  statement  of  tonnage 
passing  La  Gmnge  Lock  and  also  one  of  tonnage  passing  Kampsville  Lock  not 
reported  at  La  Grange,  and  a  list  of  boats  navigating  this  river: 

Tonnage  passing  La  Grange  Lock. 


Steamboats '.. .  .number. . 

Barpe« do 

Tounage,  Bteamere .tons. . 

Tocuage,  bargee <lo — 

Ice do 

Wheat bushels . . 

Com do  — 

Coal tons . . 

Logs f«et,  B  M.. 

Gcuerul  merchandise tons. . 

Pa.sseiigers nnmber. . 

Stock head . . 

Wood cords . . 

Stone cubic  yards . . 

Lumber M feet,  li.  M. . 

Brick number. 


Y«^:r  ending  June  30— 


142 

08 

41,  915 

12.  380 

C) 

5,082 


100 


C) 
C) 
Ct) 


400 


1891. 

280 
147 
63,967 
45.711 
20, 575 
9,800 
18, 176 
6.'>U 
45.000 
C) 
C) 
C) 
70 
350 


I 


I 


18J2. 


265 
108 
68.236 
79,211 
39,  400 
14. 536 
33,800 
729 


1,651 

1,  3.34 

219 

250 

655 

20.000 

40,  000 


isra. 


291 

170 

80.  l.Jl 

102. 1 18 

46.600 

12,  700 

29,691 

225 

181,  000 

4,675 

2,  382 

298 


7.50 
10,  OUO 


1894.t 


296 

213 

59,730 

91.361 

31,900 

6,750 

45.900 

1,087 

200.  000 

3.734 

2, 179 

2,307 

60 


15,000 


*Opene<l  to  navigation  October  21,  1889. 

1  August^  September,  and  October,  1894,  river  closed  at  Kampsville  Dam  and  lor  nepairs  at  La 
Grange  Lock . 

\  jNo  record  kept. 


ENa  94- 
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Tonnage passinff  Kamparillc  Lock  and  not  reported  at  La  Grange. 

Steamboats nnmbor..  21 

Hnrgcs do 15 

Tonnnge,  steamers touH . .  3, 148 

'J'oniingc,  barges do 1,500 

Wlieat buslicls..  63,850 

(  oiii do 86,267 

CeiuTal  mercbjuidisc tons..  800 

raKseii*;crs number..  1, 197 

Wood cords..  500 

8tock head..  3,760 

Whilo  some  of  the  items  through  La  Grange  Lock  show  a  decrease  from  the  year 
before,  a  comparison  of  1894  made  with  the  same  months  for  1893  sliows  a  decided 
increase. 

List  of  boats  navigating  the  Illinois  River. 


Xamc. 


Polar  Wave 

Bell©  ol  Ottawa 

Charlotte  Bocckoler 

Citv  of  Pekin 

D.  H.  Schraoldt 

H.  "NV.  Longfellow.. 
Lily  (CniU'd  States) 

B.lI.Piko 

Jack  Frost 

Joliet 

Peoria 

Lotna 

City  of  BruDBwick. . 
Chorokee 


Tonnago. 


Xaiuc. 


150 
10 
143    j 

6    ! 

77 
300 
465 
350 

76 
5 

22 

77 
631 


Imperial 

Spread  Eagle  .., 
Fercl  Herold.... 

CO 

CitV'  of  Peoria  . . 

Gaaabout 

(T.M.Sivlev.... 
Frail kio  Folsom 

Iowa 

Flora 

Alila 

Ariel 

MoUio  L 

Chicago 


Tunuagc. 


96 

529 

5i4 

19 

128 

21 

98 

36 

73 

U 

Ti 

9 

22 

G 


Very  respectfully,  your  obedient  servant, 

Capt.  \V.  L.  Maksiiall, 

Corps  of  Engineers  J  U,  S.  A. 


C.  V.  Brainard, 
Assistant  Engineer, 


K  K6. 


ILLINOIS  AND  MISSLSSIPPI  CANAL,  ILLINOIS. 

The  object  of  this  improvement  is  to  fnrnisli  a  navigable  waterway 
from  Lake  Michigau  to  the  Mississippi  Eiver  at  the  moutli  of  Rock 
River  in  connection  with  the  Upper  Illinois  River,  and  the  proposed 
enlarged  waterway  along  the  present  Une  of  the  Illinois  and  Mich- 
igan (,'anal. 

The  river  and  harbor  act  of  September  19,  1890,  contained  the  first 
appro])Tiation  for  beginning  the  constrnction  of  this  canal. 

With  reference  to  this  work  it  is  to  be  said  that  various  surveys  of 
different  routes  from  the  great  bend  of  the  Illinois  River  to  the  Mis- 
sissippi River  at  or  above  the  mouth  of  Rock  River  have  been  made — 
in  1871,  G.  r.  Low  (Report  Chief  of  Engineers,  1871,  p.  30:i);  in  1882, 
Major  Benyaurd  (Report  Chief  of  Engineers,  1883,  ]>.  1757),  and  in  1885, 
Major  Handbury  (Report  Chief  of  Engineers,  188G,  p.  1707). 

There  was  also  a  report  upon  this  canal  by  a  Roard  of  Engineers  in 
1887  under  the  provisions  of  the  river  and  harbor  act  of  August,  1886 
(Report  Chief  of  Engineers,  1887,  p.  2125).  All  of  the  local  engineers 
and  the  15oard  of  Engineers  of  1887,  for  engineering  reasons,  have  pre- 
ferred and  recommended  the  Marais  d'Osier  route,  but  for  commercial 
reasons  the  Chiefs  of  Engineers,  Gens.  Newton  and  Duane,  and  the 
Secietaries  of  War  preferred  the  Rock  Island  route,  and  that  route  has 
been  finally  adopted. 
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Detailed  plans  and  estimates  based  entirely  upon  preliminary  surveys, 
ami  under  the  act  of  August  11, 1888,  were  prepared  and  submitted  to 
Coufrresa  Jui>e  21, 1890,  the  report  of  wliicli  location,  plans,  and  esti- 
mates Avere  submitted  June  21,  1890,  and  published  (without  maps  and 
drawings)  as  House  Ex.  DoCt  jSTo.  310,  Fifty- first  Congress,  first  session. 

This  report  was  the  basis  evidently  of  subsequent  approi)riations. 

The  plans  submitted,  as  subsequently  modifiedj  eonteninlato  the  con- 
struction of  a  canal  80  feet  wide  at  the  water  surface,  7  feet  deei),  with 
locks  170  feet  long,  35  feet  wide,  extending  from  a  point  at  the  great 
bend  of  the  Illinois  Kiver,  near  the  town  of  Hennepin,  via  the  valleys 
of  Bureau,  Pond,  and  Cowcatcher  Creek,  to  the  summit  level- at  tiie 
twentieth  mile,  ascending  205  feet  through  24  locks  with  lifts  varying 
from  3  feet  to  10  feet  each;  thence  to  the  feeder  junction  at  the  twenty- 
fifth  mile;  thence  to  Rock  Eiver,at  Penney  Slough,  at  the  fiftieth  mile; 
thence  down  Rock  River  27  miles  to  its  mouth.  The  descent  from  the 
summit  level  to  the  mouth  of  Rock  River,  at  low  water  in  the  Missis- 
sil)pi  River,  is  102  feet,  made  by  13  locks  and  one  guard  lock  of  from 
5  to  12  feet  lifts.  The  length  of  the  western  slope  from  the  feeder  junc- 
tion to  the  Mississippi  River  is  52  miles,  and  of  the  main  trunk  of  the 
canal  77  miles,  of  which  50  miles  is  canal  and  27  miles  slack  water  in 
Rock  River,  by  means  of  locks  and  dams. 

The  proxwsed  feeder  is  of  the  same  dimensions  as  the  canal,  and  is 
343  miles  in  length. 

This  location  is  subject  to  modification,  the  termini  remaining  the 
same. 

Under  the  requirements  of  the  act  of  September  19, 1890,  and  with 
the  approval  of  the  Secretary  of  War  (see  Annual  Report  Chief  of 
JEngineers,  1892,  p.  2297,  et  seq.),  the  work  of  constructing  the  canal 
began  July,  1892,  at  the  mouth  of  Rock  River,  upon  the  construction  of 
a  canal,  approximately  4^  miles  in  length,  around  the  lower  rapids  of 
Rock  River,  terminating  at  the  principal  nioutb  of  Rock  River. 

The  works  of  construction  required  along  this  section  consist  in  two 
dams  across  the  arms  of  Rock  River,  at  the  head  of  the  rapids;  4 J  miles 
of  canal  trunk,  of  which  4,000  feet,  more  or  less,  is  formed  by  embank- 
ments in  the  bed  of  Rock  River;  1  guard  lock  and  2  lift  locks,  7  sluices, 
1  culvert,  2  metal  bridges,  and  1  pontoon  farm  bridge. 

W^ORK   UNDER    CONTRACT. 

Western  section. — At  the  close  of  the  last  fiscal  year  a  contract  was  in 
force  with  John  D.  Lynch,  Monmouth,  III.,  for  the  earthwork  necessary 
for  the  construction  of  3  miles  or  less  of  the  canal  trunk  and  for  the 
necessary  sand  and  pebbles  at  the  guard  lock  and  Lock  36.  This  con- 
tract Avas  completed  during  the  year,  except  that  the  sand  and  pebbles 
were  not  furnished  in  full,  as  they  were  not  found  in  the  canal  excava- 
tion. One  hundred  and  sixty-four  thousand  two  hundred  and  forty- 
eight  cubic  yards  of  earthwork  under  this  contract  were  paid  for  dur- 
ing the  fiscal  year. 

The  sand  and  pebbles  were  purchased  in  the  open  market,  and  were 
taken  from  deposits  in  the  immediate  vicinity  of  the  canal. 

WORK  BY  HIRED   LABOR. 

The  work  carried  on  by  hired  labor  during  the  past  year  has  been 
gratifying  in  results,  and  is  detailed  at  length  in  the  accompanying 
report  of  Assistant  L.  L.  Wheeler,  who  has  been  in  local  charge  of  the 
western  section  since  the  inception  of  the  work. 
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The  work  by  hired  labor  has  consisted  in : 

(1)  The  completion  of  the  foundation  of  Lock  37, 12  feet  lift  (contract 
of  A.  J.  Whitney,  nullified  June  10,  1893),  and  of  the  masonry  (con- 
crete) of  that  work,  and  the  framing  of  the  gates  thereof. 

(2)  The  completion  of  the  masonry  of  Lock  36,  of  6  feet  lift,  and  of 
the  masonry  of  the  pontoon 'bridge  piers  above  it,  and  the  framing  and 
hanging  of  the  gates. 

(3)  The  preparation  of  the  foundation  and  construction  of  the 
masonry  and  gates  of  four  21  feet  wide  sluiceways  at  the  mouth  of 
Mill  Creek. 

(4)  The  construction  of  the  masonry  of  the  guard  lock,  and  framing 
and  placing  the  gates. 

(5)  The  construction  of  the  masonry  for  three  21-foot  sluiceways, 
one  abutment  of  dam,  one  10-foot  arch  culvert,  and  the  retaining  walls 
at  the  guard  lock,  420  linear  feet  in  length. 

(6)  The  construction  of  an  earth  cof^rdam  across  the  north  arm  of 
Ro3k  liiver,  and  the  construction  of  450  linear  feet  of  the  base  of  the 
dam  across  this  chute. 

(7)  The  construction  of  three-fourths  of  the  embankments  in  Rock 
River  over  4,000  feet  in  length  and  the  riprapping  with  stone  of  these 
embankments. 

(8)  The  excavation  of  earth  and  rock  of  the  canal  trunk  above  the 
mouth  of  Mill  Creek  throughout  four-fifths  of  its  extent,  and  in  the 
crushing  of  stone  and  accumulation  of  material  and  tools  for  all  the 
masonry  w^ork  on  this  section  of  the  canal,  the  lock  gates  and  dams. 

All  of  the  material  for  the  completion  of  the  work  has  been  con- 
tracted for,  or  ordered,  except  for  the  revetments  at  Locks  36  and  37, 
and  it  is  confidently  expected  that  this  section  of  the  canal  will  be 
open  for  navigation  before  the  close  of  the  i)reseut  working  season. 

On  this  work  the  principal  matter  of  interest  is  the  artificial  stone- 
work of  Portland  cement  concrete.  The  work  on  this  canal  marks  the 
beginning  in  America  of  constructions  of  concrete  without  stone  facing, 
applied  to  canal  locks.  The  locks  and  all  masonry,  including  bridge 
piers  and  abutments,  sluiceway  piers,  and  abutments  of  dams,  have 
been  or  are  to  be  constructed  entirely  of  artificial  stone  of  Portland 
cement,  mixed  with  crushed  stone  and  gravel  found  in  the  immediate 
vicinity  of  the  work  and  in  great  part  excavated  from  the  prism  of 
the  canal.  The  hollow  quoins  of  the  locks  are  of  cast  iron  built  into 
and  anchored  to  the  concrete  as  the  work  i)rogresses.  With  this  excep- 
tion, there  is  no  facing  to  the  artificial  stone  or  concrete,  which  has 
been  constructed  with  great  care,  and  it  is  important  that  the  manipu- 
lation of  this  material  as  well  as  the  ingredients  should  be  carefully 
given  as  part  of  the  record  of  this  experiment. 

The  methods  applied  in  depositing  the  material  were  in  the  main 
developed  by  the  officer  in  charge  since  1889  while  serving  as  con- 
sulting engineer  for  the  commissioners  of  Lincoln  Park,  and  were 
directed  as  a  guiding  njotive  to  the  securing  of  nmssea  of  concrete  with- 
out planes  and  surfaces  of  weakness  at  undesirable  places,  along  which 
(Tacks  and  failures  might  take  place.  It  is  a  common  practice  in  mak- 
ing large  masses  of  concrete  to  dei)oslt  and  consolidate  it  in  layers  of 
such  extent  that  each  layer  has  time  to  partially  harden  or  set  before 
another  layer  is  deposited  thereon.  At  nightfall  work  is  commonly 
suspended  until  the  next  day,  when  work  is  resumed  after  cleaning 
the  surface. 

The  layers  are  seldom  carefully  leveled  and  the  resulting  mass 
intended  to  be  monolithic  is  traversed  by  numerous  approximately  hor- 
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izontal  surfaces  of  weakness  along  whicli  cracks  will  Inevitably  occur 
after  exposure  to  weather  in  rigorous  climates.  Surfaces  and  joints  of 
weakness  are  also  frequently  due  to  the  practice  of  using  whole  barrels 
of  cement  for  each  batch,  resulting  in  a  weak  stratum  whenever  a  barrel 
of  defective,  unsound,  or  weak  cement  is  encountered.  The  custom 
also  of  "  finishing''  or  plastering  surfaces  after  the  forms  are  removed 
^results  in  planes  of  weakness;  also  the  practice  of  using  dissimilar 
cements  in  facing  and  backing.  All  these  common  practices  are  per- 
nicious and  it  is  due  to  the  results  obtained  from  them  that  the  material 
has  not  been  more  favored  for  important  masonry  constructions  where 
stone  is  expensive. 

In  constructing  the  masonry  on  this  work  the  following  rules  have 
been  adopted  and  adhered  to  since  the  inception  of  the  work : 

I.  The  forms  or  molds  of  the  -walls  will  be  divided  by  vertical  partitions  perpeu- 
dicalar  to  the  longest  axis  of  the  mass,  and  the  walls  be  constructed  by 
filling  alternate  sections. 
II.  The  sections  will  be  filled  in  horizontal  layers,  well  rammed,  each  layer  to  be 
deposited  before  the  ** initial  set"  of  the  previously  deposited  layer.  When 
the  work  of  filling  a  section  is  begun,  it  must  proceed  without  intermission 
to  completion,  working  night  and  day  if  necessary. 

III.  The  facing  and  backing  must  go  on  simultaneously  in  same  horizontal  layers, 

using  the  same  cement  in  the  facing  as  in  the  backing  with  no  defined  lines 
of  demarcation  between  the  facing  which  contains  no  stone  and  the  concrete 
backing. 

IV.  When  the  top  surface  of  the  coping  is  reached  it  will  be  finished  after  ram- 

mint^  by  cutting  oil'  the  excess  by  a  straight  edge,  and  rubbed  smooth  and 
har(Y  with  a  Hoat.     No  plastering  or  wet  finishing  coat  will  bo  allowed. 
v.  The  facing  of  the  wmIIs  will  not  be  finished  by  plastering  or  washing  with 
ccuient  after,  the  forms  are  removed,  nor  dressed  in  any  manner  beyond 
chineling  away  rough  ridges  should  the  plank  forming  not  1)e  smooth. 
VI.  The  concrete  shall  lie  mixed  with  all  the  water  it  will  take  without  wat«r 

showing  after  ramming,  or  without  *^  quaking '^  upon  ramming. 
VII.  At  such  intervals  as  may  be  necessary  vertical  wells  at  least  1  foot  square  will 
be  formed  along  the  rai<ldle  of  the  masses  of  concrete  reaching  to  near  tiie 
bottom  thereof.    The  masses  of  concrete  after  forming  will  lu)  kept  sheltered 
from  tbe  snn,  the  onter  surfaces  kept  moist  and  the  wells  kept  filled  with 
water  until  well  set  (about  three  weeks).     The  wells  will  then  be  filled  with 
concrete. 
VIII.  In  preparing  the  cement  for  mixing  ^yith  other  ingredients  of  concrete  from 
5  to  10  barrels  will  be  kept  thoroughly  mixed  dry,  to  ^uard  against  chance 
barrels  of  defective  cement,  and  the  necessary  quantity  of  cement  will  be 
taken  for  each  batch  from  this  mixture. 
IX.  Two  cements  of  different  qualities  shall  not  be  used  in  the  same  section,  but 
as  far  as  practicable  each  mass  shall  be  homogeneous  throughout,  but  a 
slight  excess  of  cement  is  allowable  in  the  facing  to  reduce  its  capacity  to 
absorb  water. 

The  cements  used  for  the  masonry  have  been  three  brands  of  fine 
ground  (iernian  Portlands,  but  nearly  all  of  it  has  been  made  from 
Alsen's  Portland  cement  (ydlow  label).  Ninety-nine  per  cent  of  this 
ceniont  passes  a  sieve  2,500  meshes  to  a  square  inch,  87  percent  passes 
10,000  meshes  to  the  square  inch;  its  initial  set,  determined  by  one- 
fourth  pound  weight  on  a  wire  one-twelfth  inch  in  diameter,  occurs  in 
from  twenty-two  to  thirty  minutes,  and  it  sets  hard  in  about  two  hours. 
The  rate  at  which  cement  was  deposited  was  about  1  cubic  yard  in  five 
minutes.  This  rate  was  not  up  to  the  capacity  of  the  mixer,  but  was 
determined  by  the  rate  at  which  the  ramming  into  the  molds  could  be 
done  and  the  molds  prepared. 

There  is  no  reason,  therefore,  why  the  concrete  may  not  be  depos- 
ited continuously,  each  layer  before  the  preceding  layer  has  reached 
its  ^'initial  set."  To  accomplish  it,  however,  requires  for  this  particillar 
cement  that  the  sections  shfiU  be  of  such  size  that  each  horizontal 
layer  shall  not  contain  more  than  four  batxihes  of  concrete,  requiring 
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twenty  minates  for  its  deposit^  the  sucoeedin^  batches  to  be  deposited 
in  the  same  order  iu  each  layer. 

In  constructing  the  concrete  masonry  large  stones  have  not,  as  a 
rule,  been  incorporated  in  the  masses,  but  the  walls  have  been  miade 
as  nearly  homogeneous  in  textuic  as  practicable,  consistent  with  the 
necessary  fiicing  along  the  exposed  parts  of  the  masonry.  Continuity 
in  depositing  and  homogeneity  in  structure  are  essential  elements  of 
success  in  concrete  construction  of  thin  or  moderately  thick  walls,  and 
every  eiibrt  has  been  made  to  attain  them. 

Up  to  the  close  of  the  liscal  year,  10,130  cubic  yards  of  concrete 
masonry  were  constructed,  at  an  average  cost  of  $8.77  i)er  cubic  yard. 
There  remains  to  be  built  to  complete  the  masonry  of  this  section  of 
the  canal  the  piers  and  abutments  of  two  bridges. 

The  estimate  for  the  canal  around  the  lower  rapids  of  Rock  River, 
exclusive  of  the  cost  of  surveys  and  expenses  of  right  of  way,  was 
$472,000,  and  although  the  work  has  been  very  materially  increased  in 
volume  over  that  contemplated  in  the  estimates,  mainly  by  construct- 
ing sluiceways,  culvert,  riprapping  the  banks,  and  widening  the  canal 
through  the  rock  section,  to  obtain  stone  for  riprap,  and  for  the  struc- 
tures along  the  line,  it  is  confidently  expected  to  complete  the  work 
within  the  estimate.  This  attainment  will  be  due  to  the  substitution 
of  concrete  for  natural  stone  in  the  masonry,  and  to  the  unusually 
favorable  location  of  this  section  of  the  canal. 

The  substitution  of  concrete  for  cut  stone  has  also  allowed  the  canal 
locks  to  be  increased  in  size  without  increase  of  cost. 

In  the  construction  of  locks  on  soft;  foundations  it  is  the  common 
teaching  of  the  text-books  that  the  bottoms  of  the  locks  or  founda- 
tions shall  be  of  sufficient  strength  on  pumping  out  the  lock  to  resist  an 
upward  i)ressure  due  to  a  head  of  water  equal  to  the  vertical  distance 
from  the  bottom  of  the  foundation  to  the  surface  of  the  upper  level. 
This  rule  necessitates  such  thick  foundations  of  concrete  that  it  has 
not  been  generally  adopted  by  the  U.  S.  engineers  in  their  practice,  but 
still,  in  some  cases  unnecessarily  heavy  foundations  and  floors  have 
been  laid  to  resist  such  hydrostatic  pressure. 

On  this  canal  the  foundations  have  been  designed  with  close-fitted 
sheet  piling  at  head  and  tail  bays  to  ])revent  underleakage,  and  the 
foundation  made  strong  enough  to  sustain  the  lock  walls  and  the  cham- 
ber full  of  water,  but  instead  of  providing  against  an  accumulation  of 
a  i)ossible  hydrostatic  head  of  water  below  the  foundation  tending  to 
push  it  up,  provision  is  made  for  subdraiuing  to  the  lower  level  just 
above  the  probable  position  of  any  cofferdam  of  all  accumulations  of 
water  under  the  foundations,  or  in  rear  of  the  lock  walls,  while  at  the 
same  time  prohibiting  as  far  as  practicable  communication  between 
drains  and  lock  chambers.  Whenever  a  lock  is  i>uniped  out  the  water 
is  also  removed  from  behind  the  walls  and  to  the  level  of  the  foundation. 
This  is  simply  an  application  of  the  princii)le  of  ''weep"  holes,  a  com- 
mon resort  in  building  retaining  walls  to  get  rid  of  fluid  pressure,  but 
the  principle  is  not  inculcated  in  text  books  for  foundations  of  canal 
locks  nor  mentioned  in  treatises  and  descriptions  of  special  structures; 
it  is  therefore  mentioned  here  as  a  matter  that  may  be  useful  in  similar 
situations.  It  is  always  better  to  avoid  than  to  fight  useless  and 
dangerous  forces,  or,  better,  give  them  a  free  right  of  way  around  our 
works  than  attempt  to  prevent  their  working. 

Eastern  section. — The  necessary  field  work  has  been  done  for  locating 
the  canal  from  the  Illinois  River  to  the  feeder  junction,  and  surveys, 
plats,  and  descriptions  of  lands  required  for  right  of  way  have  been 
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made.  Eight  miles  of  the  right  of  way  have  b€€n  acquired  by  con- 
demnation. Plats,  maps,  descriptions,  and  abstracts  of  title  for  the 
next  8  miles  of  the  desired  right  of  way  have  been  placed  in  the  hands 
of  the  Department  of  Justice  for  acquiring  title,  and  the  same  prepared 
ready  to  submit  for  the  remaining  8  miles  of  the  line  as  far  as  to  the 
feederjunction. 

A  survey  has  been  completed  from  the  feederjunction  to  Eock  River, 
at  the  mouth  of  Green  River,  and  estimates  of  cost  of  this  line  made. 
The  line  has  not  been  adopted  as  yet,  as  it  is  believed  that  further  sur- 
veys will  develop  a  better  location  than  yet  surveyed.  The  line  from 
the  feeder  junction  to  Penneys  Slough  is  not  a  favorable  one  for  con- 
struction, as  much  of  the  route  is  over  swampy  ground  remote  from 
means  of  transportation.  The  crossing  of  Green  River  is  difficult  or 
impracticable,  and  the  route  demands  locks  and  dams  in  Rock  River, 
which  is  bordered  by  a  rich  valley,  much  of  which  will  be  overflowed 
by  any  dams  that  will  be  effective  in  establishiug  navigation.  In  the 
judgment  of  the  officer  in  charge,  Rock  River  should  not  be  dammed 
by  any  additional  dams  above  the  head  of  the  lower  rapids,  and  it  will 
evidently  facilitate  the  construction  of  the  work  to  locate  the  canal 
near  solid  roads  over  which  material  may  readily  be  transported  and 
its  usefulness  increased  by  locating  it  where  the  population  is  most 
dense  rather  than  through  the  swamps  of  St.  Peters  Marsh. 

The  earthwork  of  the  first  8  miles  of  the  eastern  section  of  the  canal 
will  be  advertised  immediately  and  the  rest  of  the  section  put  under 
execution  as  rapidly  as  money  is  appropriated  and  the  right  of  way 
secured. 

There  are  attached  hereto  detailed  reports  of  Assistants  Wheeler  and 
Long,  which  give  full  information  relating  to  the  i)arts  of  the  work 
assigned  to  them. 

The  work  so  far  has  been  delayed  by  the  necessary  formalities 
involved  in  the  acquisition  of  the  right  of  way,  but  it  now  seems  that 
the  eastern  section,  25  miles  in  length,  including  24  of  the  locks  out  of 
38  and  3  out  of  5  of  the  aqueducts,  will  soon  be  acquired,  when  the 
appropriations  may  well  be  increased  and  the  work  more  rapidly 
executed. 

Money  statetnent. 

July  1,1893,  balance  unexpended $810,183.61 

Juno  30, 1894,  amount  expended  during  fiscal  year $269,  266. 50 

August,  1893.  refunded  Capt.  Marshall,  account  erroneous 

deposit  1892 .50 

269,  267. 00 

July  1, 1894,  balance  unexpended 540,  916. 61 

July  1,  1894,  outstanding?  liabilities 28,  062.  26 

July  1, 1894,  amount  covered  by  uncompleted  contracts  ...       11,  200.  00 

39,262.26 

July  1, 1894,  balance  available 501,  654.  a5 

f  Amount  (estimated)  required  for  completion  of  existing  project 5, 925, 960. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

{      30,1896 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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ANNUAL  STATEMENTS  AND  TOTAL  COST  STATEMENTS. 


WESTERN  SECTION. 
Fiscal  year  189 1, 


Surveys $9,305.95 

Supenntondeiice  and  office 1, 392. 86 

Contingencies 236.  27 

Property 356. 34 

Care  and  repair  of  property 29  91 

Rightof  way 434.00 


Total IL 756.36 


Snrveys  proper $9,305.96 

Sapenntendenoe  and  office  cloaed  into 

surveys 1 ,  392.  S6 

Contingencies  closed  into  sorveys 236. 27 

Care  and  repair    of    property  closed 

into  surveys 29. 9i 

Part  of  property  closed  into  surveys . .  142. 70 

11, 107. 72 

Rlffhtof  way 434.00 

ViUae  of    property  at  close   of  fiscal 

year 213.64 

Total 11,755.86 


Fiscal  year  1892, 


Surveys $9,551.99 

Super^tendenco  and  office 1,472. 19 

Contingencies  246.66 

Property 11.76 

Care  ana  repair  of  property .'57. 10 

iiightof  way 13,710.14 

Canal  trunk,  first  mile 7. 47 

Canal  trunk, second  mile 7. 47 

Ciuinl  trunk,  third  mile 140.08 

LockNo.37 7.48 

Lock  No.  36 7,47 

Guard  lock 15.30 


Total 25,235.11 


Surveys  proper $9,551.99 

Superintendence  and  office  closed  into 

surveys 1, 472. 19 

Contingencies  closed  into  s  urveys 246. 66 

Care    and  repair    of    property  closed 

into  surveys 57. 10 

Property  closed  into  surveys 3. 66 

11,381.60 

Rightof  way 13,710.14 

Canal  trunk,  first  mile   7.47 

Canal  trunk,  second  mile 7. 47 

Canal  trunk,  third  mile  140.03 

Lock  No.  37 7.48 

Lock  No.  36 7.47 

Guard  lock 15.30 

Yalue  of  proi>erty  purchased  during 

fiscal  year  at  close  of  year 8. 10 

Total,  fiscal  year  1892 25, 235. 11 


Total  coat  to  close  of  fiscal  year  1892, 

Surveys,  fiscal  year  1891 $11, 107. 72 

Surveys,  flso«ryear  1802 11,331.60 

Deterioration  of  property  purchased  in  1891 65.  22 

___^_  *22  494  54 

Right  of  way.  flHcal  jear  1891 434.  UO 

Rightof  way,  fiscal  vear  1892 14.710.14 

14.144.14 

Canal  trunk,  first  mile 7.47 

Canal  trunk,  second  mile 7. 47 

Canal  trunk,  third  mile 140. 08 

Lock  No.  37 7.48 

LockNo.  :j« 7.47 

Guard  lock 16.30 

Value  of  all  property  on  hand  at  close  of  fiscal  y^car  1892 166. 52 

Total  expenditure  to  date 36, 990. 47 

Fiscal  year  1893. 

Surveys $444.38 

Righ  t  of  w ay 1 2.  662. 50 

Canal  trunk,  fir.st  mile 9, 517. 15 

Canal  trunk,  second  mile 5. 0 12.  58 

Canal  trunk,  third  mile 5, 106. 57 

Canal  trunk,  fourth  aud  filth  miles 18. 190. 22 

Lock  No .  37 10. 702. 98 

Lock  No.  36 1I.40:J.29 

Guard  look 22.210.25 

Pam  abutment* 8.  699. 14 

Bridges 125.00 

Superintendence  and  offices 10, 952. 47 

Contingencies 818. 99 

Property 28,917.29 

Caroandrepair  of  property 498,51 

Total  for  fiscal  year  1893 145,327.32 
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Distribution  of  contingent  expenaeSj  fiscal  year  189S, 


Work 8  of  construction . 


First 
mile. 


ConBtruction  works  ...  $9, 517. 15  $5, 042. 58 

Superintendence  and 
office 1,146.97       607.78 

Contingencies 88. 91        47. 11 

Care  and  repair  of 
property 52.20         27.67 

One<flfth  cost  of  prop- 
erty   

Totals   for   con 


Second 
mile. 


Tliird 
mile. 


!    Fourth 

and  iifth 

miles. 


$5, 106. 57 


615.49 
47.71 


28.02 


$18, 196. 22 

2, 192. 95 
169.99 

99.81 

3,  655. 64 


struction  works  [lO,  805. 231  5, 725. 141  6, 797. 79 


Lock  37. 


$10,702.98 

1, 289. 91 
99.09 

58.71 


Lock  36. 


$11,403.29 

1,  374. 27 
106.53 

62.55 


24,514.61'  12,151.59    12.946.64 

I  I 


Guard 
lock. 


$22, 210. 25 

2, 676. 71 
207.48 

12 J.  83 

1, 927. 82 


Abut- 
ments. 


$8, 699. 14 

1, 048.  39 
81.  27 

47.  72 


27,144.09   9,876.52 


Total  cost  to  close  of  fiscal  year  1895. 


Surveys  

KightWway 

Canal  trunk,  first  mile 

CansI  trunk,  second  mile 

Canal  trunk,  third  mile 

Canal  trunk,  fourth  and  fifth  miles. 

Look  No.  37 

Lock  No.  36 

G  uard  lock 

Dam  abutments 

BridK«*s 

Property  (value  oO 


i  Deteriora- 

At  close  of  Fiscal  year'     *i?"^L 

1892.       ,       W.       I    P-CVd 

I  i  m  189l-'92. 


$22,404.54  ' 
14.144.14  I 
7.47 
7.47 
140.08 


7.48 
7.47 
15.30 


166.52  ! 


$444.  38 

12,  662. 50 

10, 805.  23 

5,725.14 

5, 797.  79 

24.514.61 

12. 151.  59 

12. 946.  64 

27. 144.  09 

9, 876.  52 

125.  00 

23, 133.  83 


$37.00 


Total 36,990.47     145,327.32  , 


Total. 


$22, 
26, 
10. 
5, 
5, 
24, 
12. 
12, 
27, 
9, 

23, 


938.92 
806.  (M 
812.  70 
732.  61 
937. 87 
551.  61 
159.  07 
9&4.U 
177.  89 
876.  52 
125.  00 
244.85 


55.50  1     182,517.79 


Fiscal  year  1894, 

RJght  of  way $44.50 

Canal  trunk,  first  mile , , 5,464.00 

Canal  trunk,  second  mile f. 10, 054  94 

Cnual  trunk,  third  mile 7, 015. 43 

Caii al  trunk,  fourth  and  fifth  miles 68, 6.10. 50 

Lock  No.  37 54,793.27 

Lock  No.  36 l.>,598  60 

Guard  lock 30,771.59 

D.nnis 3.  5 Jl.  00 

Krid^res 1,093.67 

Sapevintendencti  and  office 14, 872. 12 

Contingencies , 624. 41 

ProiJerty 16,011.33 

Caro  and  repair  of  property : 514. 22 

Total  for  fiscal  year  1894 229,895.58 

JHstrihution  of  contingent  expenses^  fiscal  year  IS'M. 
WORKS  OF  CONSTRUCTION. 


First  mile. 


Construction  works $5, 464. 00 

Sui>erintendenco  and  office 410.  76 

ContingeucieH 17.  25 

Care  and  n^pair  of  projien  v     ,  14.  20 

One-fifth  cost  of  property 88.  94 

ToUil 5, 995. 15 


Second 
mile. 


$10, 054. 94 

755.99 

31.74 

26.14 

163.  67 


11, 032, 48 


Third 
mile. 


8,6ai.88  I     75,308.58         60,119.03 
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DiBtribuiion  of  contingent  expenfses,  fiscal  year  1894 — Continued. 
WOKKS  OF  COXSTRUCTIOX -Continued. 


Conatructlon  works 

SnperiutcncUuico  and  oHlce. . . 

Ontingeiicicg 

Caro  mid  repair©]'  property. 
(Jne-fifl  h  cost  of  property 


Lock  3G.    jGuardlock.l      Daina.      I    I>ridi;«M. 


f  15, 508.  CO 

1,  172. 64 

49.23 

40.54 

233.90 


Total 17,114.91 

Valuo  of   property    purchased  during 
liscnl  year  1894  at  close  of  year  (four- 

fifths  cost) 

Right  of  way , 


$30,771.59 

2, 313.  20 

97.12 

79.89 

500.87 


33, 762.  SC 


$3,  501.  00 
263.19  I 
11.05  I 
9.10  ! 
50.08 


$1, 093. 67 
82.22 
3.45 
2.84 


3, 841. 32         1, 182. 18 


Total. 


$197,820.00 

14,872.12 

024. 41 

514.  22 

3,  202. 27 


217,042.02 


12,  809.  00 
44.50 


220, 895.  58 


Total  cost  to  close  of  fiscal  year  1S94. 


At  close  of   Fiscal  vear 
1893.  1894". 


Su  rv  ey  8 

Kight  of  way 

( -anal  trunk,  first  mile 

Canal  trunk,  second  raile 

Canal  trunk,  third  milo 

Canal  trunk,  fourth  and  fifth  miles*. 

Lock  ICo.  37t  

Lock  Xo.  30 


(luardlock* 

Dam  abutments 

Dams 

Bridges 

Proi^rty  (value  ot). 


$22, 
26, 
10, 
5, 
5, 
24, 
12, 
12, 
27, 


938. 92 
806.64 
812.70 
732.  61 
937.  87 
551.61 
159.  07 
954. 11 
177.  89 
876.  52 


23, 


125. 00 
244.  85 


Total ]  182,317.79 


$44.  50 
995. 15 
032.  48 
684.88 
308.  58 
110.66 
114.91 


841. 32 
182. 18 
809.06 


229,  895.  58 


Deteriora- 
tion of 
property 
purchased 
previous 
to  1894. 


$120.11 
237. 61 
187. 05 
,621.92 
,291.80 
368.60 
727. 15 


82.73 


4, 648.  97 


Total. 


$22, 
26, 
16. 
17, 
1*, 
101, 
73. 
30, 
61, 
9. 
3, 
1, 
31, 


038.92 
851. 14 
936.  OG 
002.  70 
809.80 
482.11 
573. 53 
437.  63 
667.90 
876. 52 
924.  03 
307. 18 
404. 94 


412, 213. 37 


•Includes  four  sluiceways  and  piers. 

t  Material  in  excess  of  requirements  at  Lock  37,  of  unknown  value,  was  moved  to  Lock  30  and  used 
in  tlio  construction  of  that  lock,  and  the  cost  of  Lock  37  should  be  reduced  and  the  cost  of  Lock  30 
increased  thereby. 

j  Includes  also  three  sluiceways  and  one  10-foot  arch  culvert. 

EASTERN  SECTION. 
Fiscal  year  1S93. 


Surveys * $5,363.94 

Superintendenco  and  office 1,352.89 

IMopertv 1,228.73 

Right  of  way 340.  00 


Total 8,285.56 


Surveys  proper $5,303.94 

Superintendence  and  office  closed  into 

surveys 1. 352. 8t) 

Part  of  i»roperty  closed  into  surveys . . .        213. 75 


6, 062. 58 

Right  of  way 340. 00 

Value  of  property  at  close  of  fiscal  year       982. 98 


Total 8,285.56 


Fiscal  year  1894, 


Surveys $15,454.85 

SuiHTintendcnce  and  office 1,722.84 

Cuiitnigoncics 76.  65 

Property 128.44 

Rightofway 21,988.14 


Total .-..     39,370.«2 


Surveys  proper $15, 454.  ffi 

Superintendence  and  office  closed  into 

surveys 1, 722. 84 

Contingencies  closed  into  surveys 70. 65 

Part  of  property  closed  into  surveys . .  25. 69 

17, 280.  03 

Rightofway 21,988.14 

Value  of  property  purchased  during 
fiscal  vear 102. 75 


Total 39.370.92 
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Total  cost  to  close  ofjiecal  year  1804. 


SurvcyB  

lli^htof  way 

l*ropeity  (value  of) . 


Total . 


Fiscal 
year  1893. 


Deterioni- 

tiou  of     I 

proportj- 

purcbiifted 

in  1893. 


Fiscal 
vcar  1894. 


Total. 


$6, 962. 38 
340.  00 
982.  D8 


$19G.OO     $17,2fi0.03  I    $24,439.21 

21,988.14  1       22,328.14 

102.75  i  88).  13 


8, 285.  SO 


19«.  UO       39, 370. 92         4  7»  6o«.  48 


Total  expenditures  to  end  of  fiscal  year  1S94. 

Western  section $412, 213. 37 

Eastern  Election 47, 656. 48 


Total 459,869.85 

CoHnolidated  abstract  of  proposals  for  the  design^  manufacturef  and  erection  of  the  super- 
structures  of  one  single-track  metal  railroad  swing  bridge  and  one  metal  highway  swing 
bridge  across  the  Illinois  and  Mississippi  Canal,  near  Milan,  III,,  received  in  response  to 
advertisement  dated  March  15,  1894,  and  opened  at  13  m,,  central  time.  May  1,  ISOI,  by 
Capt,  U'.  L.  Marshall,  Corps  of  Engineers. 


N<x 


Name  and  address  of  bidder. 


I 
1  i 


Missouri  Valley  Bridge  and  Iron  Works.Loavon- 
worth.  Kana. 

Chicago  Bridge  and  Iron  Works,  Cliicago,  III 

F.C.McMath,  Detroit.  Mich 

Wi8con.sin  Bridffo  and  Iron  Co.,  Milwaukee,  Wis . 
Moant  Vernon  Bridge  C^o.,  Mount  Vernon,  Ohio. 
The  American  Bridge  Works,  Chicago,  III 


Railroad. 
Class  of  bridge,  i  Material. 


7  !  Charlcij  L.  Strobel,  Chicaso,  111. 


I 


Youngstown  Bridge  Co  ,  Yonngstown,  Ohio. 

PhcBnix  Bridge  Co.,  Philadelphia,  Pa 

A.  &  P.  Roberts  Co.,  Philadelphia,  Pa 

The  King  Bridge  Co.,  Cleveland,  Ohio 

Toledo  Bridge  Co.,  Toledo,  Ohio  . 


Truss Steel 

High  truss ' do 

Truss do 

...do 

....do 

...do 

(...do 

?Rivote<l  truss 

(Girder 

5-.. do 


New  Jersey  Steel  and  Iron  Co.,  Trenton,  N.  J. . . . 
Milwaukee  Bridge  and  Iron  Works,  Milwaukee, 

Wis. 
Wrought  Iron  Bridge  Co.,  Canton,  Ohio 


^Truss  . 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 


...do 

...do 

Steel  and  iron  . . . 

Steel 

...do 

...do :... 

...do 

...do 

...do 

...do    

Steel  andiron  ... 

Steel  

...do 

Steel  and  iron  . . . 


Price. 


$8,  9  J  9. 00 

7,  494. 00 
8.621.00 
7,  8;{0.  03 
9,  700. 00 . 

7,  825. 00 

8,  200.  00 
8,  200.  03 
8,65U,l« 
9, 100. 00 
8,  300.  00 
8,  904.  GO 

11, 275.  00 
6, 955. 00 
7, 888.  00 

10, 083.  00 
8, 700. 00 

10,3:0.00 


Highway. 


1  I  Missouri  Valley  Bridge   and  Iron   Works, 

Leavenworth,  Kans. 

2  Chicago  Bridge  and  Iron  Works,  Chicago,  HI . , 

3  F.  C.  McMath,  Detroit,  Mich i 

4  Wisconsin  Bridge  and  Iron  Co.,  Milwaukee, 
Wis. 

Mount  Vernon  Bridge  Co.,  Mount  Vernon, 
Ohio. 

6  !  The  American  Bridge  Works,  Chicago,  III 

7  '  Charles  L.  Strobel,  Chicago,  111 

8  I  Yonngstown  Bridge  Co.,  Yonngstown,  Ohio. . 

9  i  Phoenix  Bridge  Co.,  Philadelphia,  Pa 

10  A.  &  P.  Roberts  Co.,  Philadelphia,  Pa 

11  I  The  King  Bridge  Co.,  Cleveland,  Ohio , 

'"     Toledo  Bridge  Co..  Toledo,  Ohio.  ' 


Truss  . 


Total 
price  for 

Price.      J^»«/«'« 
bridges. 


Steel $5,149    .$14,098.00 


Material. 


Low  truss do 

Tritruss do 

Truss : do 


...do |....do 5,450     15,150.00 


I 


3,934  11,488.00 
5,  841  14,  4(5_'.  00 
4, 970      12.  800.  00 


.do '  Steel  and  iron 

-do Steel. 


12 
l-» 
14 

15 


New  Jersey  Steel  and  Iron  Co.,  Trenton,  N.  J. 
Milwaukee  Bridge  and   Iron    Works,  Mil- 
waukee, Wis. 
Wrought  Iron  Bridge  Co.,  Canton,  Ohio. 


...do. 
...do.. 
Girder . 
Truss  . 
...do.. 
....do. 


Steel  and  iron . . 

Steel 

...do 

Steel  and  iron  . 

Steel 

Steel  and  iron . 


...do do 


I 


I 


4, 725 
5,100 
4, 335 
5, 32C 
6,700 
4.245 
4, 748 
6,G18 
4,800 

7,935 


12.  5:>0. 00 
13, 300. 00 
12, 635. 00 
14. 23U.  60 
18,  0:t5. 00 
^11,200.00 
12, 630. 00 
16,  701. 03 
13,500.00 

18,  235. 00 


*  Lowest  bid  for  the  two  bridgss  taken  to,:|other.    Bid  accepted. 

I  certify  th.xt  above  abstract  is  correct,  and  that  there  is  available  for  this  work 
$500,000.  W.  L.  Marshall, 

Capt.,  Corps  of  Engineers. 
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Abstract  of  coniracU  for  construcHng  Illinoia  and  MUaisHppi  Canal  in  force  during  the 
fiscal  year  ending  June  SO,  189S. 


Name  and  aildress   of  con- 
tractor. 


John  D.  Lynch,  Monmouth, 
111. 

The  King  Bridge  Company, 
ClcTeland,  Ohio. 


Nataro  of  contract. 


Earthwork  3  miles,  canal  trnnl;,  sand, 
and  pebbles  at  Lock  36,  and  guard 
lock. 

Bn tiding  superstructures  for  two  metal 
swing  bridges  across  the  Illinois  and 
Mississippi  Canal,  near  Milan,  lU. 


Date. 


Sept.   2,1892 
May  21, 1894 


To  expire— 
June  30,1893* 
Oct    15.1894 


*  Contract  extended  to  November  15, 1893 ;  completed  September  30,  1893. 


retort  of  mr.  l.  l.  wheblkr,  assistant  engineer. 

United  States  Engineer  Office, 

Milauy  III,,  June  SO,  1894, 
Captain:  I  hayo  the  honor  to  submit  the  following  report  upon  the  work  on  the 
Illinois  and  Mississippi  Canal,  under  my  supervision,  during  the  fiscal  year  ending 
June  30,  1894.     A  description  of  the  work  in  progress  here  is  given  in  my  annual 
report  dated  June  30,  1893.     (Report  Chief  of  Engineers  for  1893,  p.  2838.) 

CONSTRUCTION   UNDER    CONTRACT. 

At  the  beginning  of  the  year  a  contract  was  in  force  with  John  I).  Lynch,  of  Mon- 
mouth, 111 ,  for  the  construction  of  3  miles  of  canal  trunk  and  for  the  delivery  of 
sand  and  pebbles  at  guard  lock  and  at  Lock  36. 

It  was  expected  tbat  the  excavation  of  the  canal  trunk  would  furnish  the  required 
amount  of  pebbles,  but  not  nearly  as  great  a  quantity  was  found  as  was  expected, 
and  under  the  terms  of  the  contract  he  could  not  be  compelled  to  furnish  them  from 
other  sources. 

High  water  prevented  work  on  the  canal  trunk  until  in  July  and  rendered  an  exten- 
sion of  contract  necessary,  but  as  soou  as  tho  water  would  permit  a  largo  force  was 
put  at  work  aiid  the  earthwork  completed  and  accepted,  Tho  total  amount  of  earth- 
work paid  for  during  the  year  was  lGi,348  cubic  yards,  but  a  large  proportion  of 
the  work  had  been  done  in  the  preceding  year  and  not  paid  for. 

CONSTRUCTION   BY   HIRED  IJkBOR. 

Concrete  work. — During  the  year  a  4-foot  cubical  concrete  mixer  was  received,  and 
with  special  hoisting  apparatus  has  been  in  successful  operation  during  the  year. 
Both  the  hoist  and  mixer  are  run  by  one  15-horse-po\ver  portable  engine,  the  mixer 
making  9  revolutions  per  minute  and  the  hoist  about  150. 

Plate  No.  5  shows  a  view  of  the  mixing  machinery  as  set  up  at  Lock  3(5.  The 
eutire  mixing  apparatus  was  designed  to  suit  all  the  conditions  at  the  several  sites 
of  masonry  construction.  As  shown  in  the  view,  the  A  frames  extend  5  feet  beneath 
the  surface  of  the  ground,  but  the  entire  height  was  required  at  the  guard  lock  and 
at  Lock  37.  The  whole  apparatus  is  put  together  with  bolts,  andean  readily  be 
aken  apart.  The  sand,  pebbles,  aud  broken  stone  were  loaded  into  side-dump  cars 
of  the  reciuired  dimensions,  and,  with  the  dry  cement  and  water,  dumped  into  a  charg- 
ing box  holding  about  45  cubic  feet,  sunk  below  the  level  of  the  ground.  The  charg- 
inj^-  box  was  then  hoisted  and  carried  by  a  traveler  over  a  large  hopper  and  dumped 
into  the  mixer.  The  an^le  of  the  truss  is  such,  that  the  same  cable  hoists  the  box 
aud  tarries  it  along  the  truss  without  the  aid  of  any  auxiliary  apparatus.  After 
being  thoroughly  mixed,  the  concrete  was  dumped  into  side-dump  cars,  and  hauled 
by  horses  to  tlio'forms.  Plate  No.  4  shows  the  north  wall  of  Lock  36  completed,  the 
south  wall  building,  and  the  general  arrangement  of  forming.  The  forming  con- 
sists essentially  of  a  longitudinal  sill  in  center  of  lock  bolted  to  the  foundation  or 
anchored  to  the  rock,  transverse  sills  notched  to  receive  braces,  and  8  by  10  inch 
posts.  The  lateral  sills  abut  against  foot  of  posts.  When  posts  were  lined  and 
plumb  the  braces  were  placed  in  notches,  and  4  by  8  blocks  lag-bolted  on  posts  at 
upper  end  of  braces.  The  form  was  then  lined  with  4  by  8  pine  dressed  to  a  uniform 
thickness.  The  back  was  lined  with  rough  2-inch  plank  and  braced  against  the 
earth  slope.  The  tbmiing  has  been  used  at  the  three  locks  and  at  sluice  gates,  and 
proved  to  be  well  designed  for  the  purpose.  On  account  of  the  greater  height  of 
walls  at  Lock  37  it  was  necessary  to  splice  the  upright  timbers  and  a<ld  a  row  of 
longer  braces  on  each  side. 

A  number  of  barrels  of  cement  were  broken  and  the  cement  thoroughly  mixed,  and 
from  this  the  cement  for  a  charging  was  taken.  l*sually  from  5  to  10  barrels  of 
cement  were  kept  mixed  together  in  the  cement  box.  The  water  was  measured  in  a 
small  barrel,  but  the  quantity  used  varied  from  time  to  time  according  to  the  weather 
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and  condition  of  ingredients,  the  quantity  being  regnlated  entirely  by  condition  of 
concrete  when  rammed.  It  was  intended  to  add  the  largest  amount  of  water  possi- 
ble, and  still  not  have  the  concrete  qnake  when  thoroughly  rammed.  In  the  walls  of 
guard  lock,  Lock  37,  some  sections  of  Lock  36,  and  walls  of  Mill  Creek  sluice  gates 
holes  12  inches  square  and  extending  to  within  a  few  feet  of  bottom  of  walla  were 
left  and  kept  tilled  with  water  for  several  weeks.  The  walls  were  also  kept  thor- 
oughly wet  on  the  outside  for  several  weeks.  The  material  for  facing  and  coping  was 
mixed  entirely  by  hand,  and  the  same  precaution  observed  in  regard  to  keeping  the 
contents  of  several  barrels  mixed  together. 

In  all  the  coi\crete  work  here  the  principle  has  been  observed  of  dividing  the 
masonry  to  bo  built  into  sections  by  vertical  bulkheads  and  filling  each  Hoctiuu  ia 
thin  layers  with  freshly  mixed  concrete  without  stopping  work  until  the  coping 
was  linished.  The  time  required  to  fill  the  sections  varied  from  eight  to  twenty- 
four  hours.  The  largest  sections  contained  about  250  cubic  yards.  The  total 
amount  of  concrete  deposited  at  the  three  locks  and  at  sluice  gates  is  10,130  cubic 
yards,  costing  $88,830.07,  or  at  a  cost  of  $8.77  per  cubic  yard.  This  does  not  include 
1,073.5  cubic  yards  of  Utica  cement  concrete  in  the  foundation  of  Lock  37. 

Guard  lock. — The  masonry  at  the  guard  lock  consists  of  the  lock  walls  proper,  a  cul- 
vert 150  feet  long  with  interior  dimensions  of  10  feet  by  6  feet  9  inches,  two  Taintor 
gate  piers,  a  dam  abutment,  the  three  walls  of  which  are  43,  50,  and  30  feet  long 
respectively,  and  two  low  retaining  walls,  the  aggregate  length  of  which  is  420  feet. 

At  the  beginning  of  the  year  634  cubic  yards  of  concrete  had  been  mixed  by  shovels 
and  deposited  in  forms  by  means  of  wheelbarrows.  The  work  had  been  seriously 
delayed  by  the  failure  of  the  contractor  to  supply  the  screened  pebbles,  and  also  by  the 
difficulty  of  obtaining  suitable  rock  for  crushing.  As  soon  as  suitable  rock  could  bo 
had  the  crusher  was  run  sixteen  hours  dally,  and  the  material  was  soon  on  hand  for 
making  more  rapid  progress.  The  mixing  machinery  was  first  set  up  at  the  guard  lock, 
and  some  delays  in  its  successful  operation  followed,  mainly  caused,  however,  by  the 
inexperience  of  the  men  using  it.  In  all  3,128  cubic  yards  of  concrete  were  de[)08itcd 
daring  the  year.  The  proportions  used  were  1  cement,  2^  sand,  and  5  broken  stone. 
When  pebbles  were  used  they  replaced  one  of  the  parts  of  stone.  All  of  the  exposed 
surfaces  of  masonrv  was  composed  of  1  part  cement  and  2  parts  sand.  The  facin,2^  was 
made  8  inches  thick  of  this  material  and  the  coping  5  inches.  A  small  amount  of 
Utica  cement  was  used  as  filling  back  of  culvert  walls  and  a 4  foundation  for  retain- 
ing walls.  The  total  amount  of  concrete  deposited  at  the  guard  lock  is  3,762  cubic 
yards,  costing  $32,122.24,  or  at  a  cost  of  $8.54  per  cubic  yard.  One  cubic  yard  of  con- 
crete required  1.40  barrels  of  cement. 

Statement  of  cost  of  3,763  cubic  yards  of  concrete  masonry  at  guard  lock, 

5,246  barrels  Portland  cement $15,603.82 

152  barrels  Utica  cement 83. 60 

2,901  cubic  yards  crushed  stone 1,  709. 15 

1,970  cubic  yards  sand 1,898.41 

128  cubic  yards  screened  pebbles "      113. 30 

Lumber  for  forming 2, 635. 96 

Miscellaneous  bills 416. 72 

Labor,  building  forms,  trestles,  etc 2,  726.  72 

Labor,  mixing  and  placing  concrete 6, 693. 02 

Labor,  pumping,  etc 741. 54 

Total 32,122.24 

Adjoining  the  lock  is  a  sluiceway  for  letting  water  into  the  canal,  which  is  closed  by 
three  Taintor  gates,  each  21  feet  wide  and  13  feet  high.  The  upstream  face  is  cylin- 
drical, the  radius  of  the  circle  being  12  feet  3  inches,  with  center  6  inches  above  center 
of  horizontal  trunnions,  about  wnich  the  gate  revolves.  The  gates  are  hoiHted  by 
means  of  a  hoisting  carriage  running  on  a  track  on  a  bridge  extending  over  the  g.-itcs. 

During  the  winter  the  lumber  and  iron  for  the  sluice  gates  and  lock  gates  were 
received,  the  gates  built  and  painted,  ready  for  use,  except  placing  maneuvering 
gear  for  operating  the  lock  gates.     The  cost  of  the  gates  is  as  follows: 


I 

$511.64 
807. 57 
70.18 
923.  52 
30.  :55 
Labor,  pnmping.  and  ntiscellaneotu) 265. 12 


Lnmber 

Ironwork 

Painta  and  miscollaneoufl  bills. . 
Labor,  carpenterH,  haiilinp;,  etc. 
Paintinfi;  , 


Lock  gatoa. 


Sluice 
gat«a. 

$408.60 
732. 4.5 
105. 03 
774. fl4 
45.  53 
265. 12 


Totol )      2,«0l38         2,331.84 
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Tbo  space  back  of  th«  south  wall  has  boen  graded  in  and  the  cmankment  on  the 
north  side  of  sluiceway  built  and  riprapped  on  both  sides.  Tho  earth  and  rock  just 
west  of  the  lock  and  sluiceway  have  been  excavated  and  used  partly  for  filling  cribs, 
nnd  partly  as  i\  coflerdam,  iuclosiug  an  area  in  the  river  just  east  of  the  lock,  where 
tho  rock  rises  from  1  to  2  feet  above  grade. 

Crib  approaches  have  been  built  both  above  and  below  the  lock.  Below  the  lock 
tho  cribs  nro  continuous,  8  feet  wide,  9  feet  high,  and  have  a  combined  length  of  li28 
feet.  Above  tho  lock  tho  crib  on  south  side  is  also  continnous,  boing  8  feet  wide, 
13  feet  high,  nnd  110  feet  long.  Ou  tlie  north  side  tho  cribs  aro  detached  and  con- 
sist of  three  cribs  IG  by  IC  feet,  and  ono  crib  16  by  26  feet,  all  11  feet  high. 

The  cost  of  tho  crib  work  is  as  follows: 

Lumber $780.72 

Iron,  drift  bolts,  etc 36.26 

Labor,  carpenters,  etc 366. 04 

Labor,  tilling  with  stone 592. 50 

Total 1,775.52 

The  entrance  to  the  culvert  has  been  excavated,  and  tho  sides  partly  slope  paved. 

Accompanying  this  report  aro  two  views  (Pis.  G  and  7)  showing  the  condition  of 
tho  lock  and  related  works  at  tho  end  of  tho  fiscal  year. 

Lock  SO. — Tho  contract  for  the  foundation  has  been  completed  in  the  previous  fiscal 
year.  The  contract  for  furnish in|^  the  sand  and  pebbles  for  masonry  was  in  force, 
but  tho  canal  trunk  did  not  furnish  sufficient  (piantity  of  pebbles  to  fill  tho  contract 
and  other  material  had  to  be  obtained.  The  crusher  was  kept  at  work  late  in  tho 
fall  until  1,194  cubic  yards  of  crushed  stone  wore  delivered  at  the  lock  site.  Two 
hundred  and  fifty-six  cubic  yards  of  gravel  were  haulod  from  the  bed  of  south  slough, . 
and  203  cubic  yards  gravel,  201  cubic  yards  of  sand,  and  60  cubic  yards  of  crushed 
stone  wcro  hauled  from  tho  piles  remaining  at  Lock  37. 

The  main  north  embankment  opposite  the  lock  and  the  cross  bank  just  east  of  the 
lock  were  raised  in  preparation  for  high  water,  1,503  cubic  yards  of  earth  being 
placed  at  a  cost  of  $375.75.  As  soon  as  the  weather  would  permit  in  the  spring  the 
pit  was  pumped  out  and  construction  of  the  walls  commenced.  The  foundation  was 
found  to  bo  iu  gooil  condition.  Erection  of  forming  commenced  at  once,  and  deposit- 
ing of  concrete  commenced  April  18.  The  mixing  and  depositing  of  concrete  was 
carried  on  continuously  night  and  day  nntil  one  wall  was  complete.  The  main  walls 
contained  1,819.2  cubic  yarus,  which  was  deposited  in  seven  days,  or  at  tho  rate  of  86.6 
yards  per  day  of  eight  hours.  Tho  miter  and  breast  walls,  return  walls  at  upper  end, 
an<l  abutments  for  pontoon  bridge  wero  bnilt  as  soon  as  the  forms  were  ready.  The 
total  amount  of  concrete  masonry  at  Lock  36  is  2,141  cubic  yards,  costing  $18,436.77,  or 
$8.61  per  cubic  yard. 

Tho  proportions  used  in  the  concrete  for  this  work  were  one  part  Portland  cement, 
three  parts  gravel,  and  four  parts  broken  stone.  Tho  facing  and  coping  was  com- 
posed of  ono  part  cement  and  two  parts  river  sand.  One  cubic  yard  of  finished 
concrete  required  1.40  barrels  cement. 

Slatemciit  of  cost  of  2,141  cubic  yards  of  concrete  masonry  at  Lock  3G. 

3, 010  barrels  Portland  cement $9,057.46 

1, 252  cubic  yards  crushed  stone 1,  922. 25 

851  cubic  yards  gravel 664. 17 

500  cubic  yards  sand 888.61 

Lumber  for  forming 281 .  65 

Miscellaneous  bills,  fuel,  lights,  repairs,  etc 253.36 

Labor,  building  forms,  warehouses,  otc 1, 472. 09 

Labor,  mixing  and  placing  concrete 3, 897. 19 

Total 18,436.77 

Tho  oak  and  pine  lumber  for  gates  was  obtained  during  the  winter  and  framed 
ready  for  erection.  As  soon  as  tho  walls  wero  ready  the  gates  were  erected  j  nd 
painted.  The  cross  bank  above  the  lock  was  taken  out  and  grading  back  of  walU 
commenced.  Eight-inch  tile  were  laid  along  the  main  walls  at  the  bottom  of  the 
ibundation  and  at  foot  of  walls  and  joined  to  12-inch  tile  passing  through  tho  walls 
above  the  floor  just  below  lower  gates. 

l.ocka?. — At  tho  beginning  of  tho  year  no  work  was  in  progress  on  this  lock,  the 
contract  for  the  foundation  having  been  annulled  June  10,  1893,  and  the  work  taken 
possession  of  ou  that  date.  Tho  work  was  left  in  charge  of  a  watchman  until 
August  1,  when  preparations  were  made  for  pumping  out  the  pit  and  completing  the 
foundation,  •tf'he  20-hor8e-power  engine  that  had  been  in  use  by  the  contractor 
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beiii^  badly  ont  of  rc^iair  and  the  boiler  much  bnrned,  a  now  20-horse-potrcr  engine 
ami  Itoiler  were  pnrcliased,  with  one  6-inch  pnmp  to  replace  the  ono  worn  out  by  tlie 
contrartor,  and  two  9* inch  pumps  in  addition.  The  old  engine  was  also  placed  in 
running  Older.  The  engines  and  pumps  were  in  position  August  15^  and  pumping 
coinnionced.  When  the  pit  was  dry  it  was  found  that  a  large  amount  of  Bomilluid 
mud  had  1>een  deposited  in  the  bottom  and  that  a  large  amonut  of  earth  had  Hlid 
into  the  pit,  especially  on  the  south  side,  where  the  piling  driven  by  the  contractor 
t«»  Kn]>port  the  bnuk  had  been  overturned  by  the  earth  j)r(»ssnre'!  The  nui<l  was 
taken  out  partly  by  the  pump  and  partly  by  wagons,  and  tlio  remainder  of  tl:o  pit 
excavated  by  shoveling  into  wagons.  The  pile  driving  was  completed  and  the  four 
rows  of  sheet  piling  driven  across  the  foundation. 

The  pine  timber  for  the  grillage  could  not  bo  found  of  the  lengths  called  for  in 
the  plans,  so  shorter  lengths  were  purchased  in  Davenport  and  delivered  to  the  work 
by  barge.  This  made  a  slight  change  in  the  plan  of  cross  timbers  necessary,  but 
did  not* materially  reduce  the  strength  of  the  foundation.  Broken  stone  was  pur- 
chased in  Moliuo  and  delivered  by  barge  and  placed  under  the  foundation  whenever 
the  ground  was  soft.  All  springs  were  led  out  from  under  the  foundation  by  lines 
of  tile,  which  were  connected  with  10-inch  tile  laid  outside  of  foundation.  When 
the  10  by  10  inch  longitudinal  timbers  had  been  bolted  to  the  piles  the  space  around 
the  piles  and  up  to  the  top  of  timbers  was  fille<l  with  concrete,  consisting  of  one  part 
irtica  cement  and  three  parts  gravel. 

The  work  of  building  the  embankments  in  the  fourth  and  fifth  miles  had  shut  oifF 
the  water  from  the  south  slough,  and  had  exposed  a  bar  of  iine  silicious  gravely  con- 
sisting of  about  T)"}  per  cent  coarse  sand  passing  ^-inch  mesh  sieve  and  45  per  cent 
|iel>b]es,  only  a  b  nail  proportion  of  which  would  exceed  1  inch  in  diameter.  This 
gravel  was  used  in  the  foundation  and  formed  a  large  part  of  the  material  for  the 
walls  themselves.  The  10  by  10  and  6  by  10  cross  timbers  were  then  bolted  to  the 
longitudinals  and  the  spaces  between  them  filled  with  the  same  concrete. 

A  width  of  25  feet^  running  entirely  across  the  foundation  under  the  lower  gates, 
was  excavated  28  inches  below  the  tops  of  piles  and  lilled  with  concrete,  con- 
8istin;]f  of  one  part  Utiea  cement  and  two  and  one-half  parts  gravel.  An  area  under 
each  hollow  quoin,  however,  was  filled  with  Portland  cement  concrete. 

The  total  cost  of  completing  the  contract  by  hired  labor  was  $7,428.07,  while  the 
estimates  under  the  contract  would  have  beeu  $7,452.20.  lliis  estimate  of  cost  does 
not  take  into  account  material  on  hand  left  by  contractor  and  valued  at  $1,215.84;. 
neither  has  charge  been  made  for  tools,  enginoand  pumps,  etc.  There  were  placed 
in  the  foundation,  by  hired  labor,  110  round  piles,  63,383  feet  H.  M.  pine  timbers, 
15,048  feet,  li.  M.,pino  plank,  11,415  feet  B.  M.  oak  plank,  and  1,073.5  cubic  yards 
concrete. 

At  first  it  was  the  intention  to  only  complete  the  foundation  during  1893,  but  the 
weather  and  stage  of  water  proved  very  favorable  for  work  in  that  locality,  and  the 
roads  were  excellent,  so  it  was  determined  to  carry  forward  the  construction  of  the 
lock  walls  as  far  as  possible. 

The  concrete-mixing  machinery  was  move«l  from  the  guard  lock  and  set  up,  and 
material  for  forming  obtained.  The  framed  timbers  used  at  the  guard  lock  were  not 
long  enough  for  the  higher  walls  at  Lock  37,  and,  as  longer  tiinl)crs  conld  not  be 
obtained,  the  vertical  limbers  were  splictMl,  and  an  additional  set  of  interior  braces 
nsed.  The  lumber  on  hand  at  the  guard  lock  was  hauled  by  team  and  the  additional 
Iniiiber  required  delivered  by  barg<\  The  crusher  was  run  sixteen  hours  daily,  and 
L060  cnbic  yards  of  crushed  stone  delivered  by  team ;  1,450.8  cubic  yards  of  crushed 
fttono  were  also  purchased  in  Molino  and  delivered  by  barge;  1,980  cubic  yards  of 
gi-avel  was  ol>t4iined  by  hired  labor,  and  374  cubic  yards  screened  i)ebble8  and  1,316 
enbio  yards  of  sand  by  informal  contract. 

The  erection  of  the  forming  was  ])ushed  with  a  large  force  of  carpenters,  and  as 
soon  as  enough  material  was  on  hand  for  <me  wall  the  de)M>siting  of  concrete 
commenced.  Three  complete  shifts  of  men  were  set  at  work,  timX  the  work  of  mixing 
and  depositing  concrete  carried  on  continuously  night  an<l  day  until  the  south  wall 
wascompleteu.  Some  delay  was  caused  by  the  cast  iron  hollow  quoins  not  l>eiug 
on  hand.  The  forming  was\heu  removed  and  ere(^ted  for  the  north  wall,  which  was 
built  in  the  same  way.  The  two  walls  contained  3,535.8  cubic  yards  of  concrete, 
wbich  required  two  weeks  less  eight  hours  for  depositing,  or  at  the  average  rate  of  86.2 
cubic  yards  per  day  of  eight  hours.  This  rate  was  not  tlio  capacity  of  the  machinery, 
but  was  as  fast  as  the  concrete  could  be  properly  leveled  and  tamped  in  the  forms. 

The  proportions  tirst  used  in  the  concrete  were  one  cement,  four  gravel,  and  fivu 
stone  by  measure,  and  the  three  sections  comprising  the  straight  portion  of  the  south 
wall  and  the  lower  end  section  of  the  same  wall  were  built  of  these  proportions, 
bnt  by  your  instructions  these  proportions  were  change<l  to  one  cement,  three  and 
one-third  gravel,  and  four  broken  stone.  The  facing  and  coping  was  composed  of 
one  part  cement  and  two  pjirts  clean  river  sand. 

The  miter  and  breast  walls  were  built  as  soon  as  the  forms  could  be  removed  from 
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the  north  wall.  The  total  amount  of  concrete  in  the  walls  is  3,767  cubic  yards, 
coBtinfi^  $34,505.72,  or  $9.16  per  cubic  yard.  A  large  amonnt  of  material  remained  on 
hand,  however,  for  which  the  work  should  really  be  given  credit.  One  yard  of 
finished  concrete  required  1.21  barrels  cement. 

Statement  of  cost  of  8,767  culm  yards  of  concrete  masonry  at  Lock  S7, 

4,563i  barrels  Portland  cement $14, 181. 21 

2,460  cubic  yards  crushed  stone 4, 623. 85 

2,000  cubic  yards  gravel 3, 139.48 

450  cubic  yards  sand 592.  20 

Lumber  for  forming 1,465.82 

Lumber  for  two  storehouses 381. 04 

Miscellaneous  bills,  fuel,  light-s,  repairs,  etc 1^  163. 82 

Labor,  building  forms,  storehouses,  erecting  mixer 2, 526. 00 

Labor,  pumping 264. 00 

Mixing  andplacing  concrete 6, 198. 30 

Total 34,505.72 

Ten-inch  tile  were  laid  along  the  main  walls  at  the  bottom  of  the  foundation, 
and  at  the  base  of  the  walls,  and  connected  with  12-inch  tile  passing  through  the 
walls  above  the  floor  just  below  lower  gates.  Broken  stone  was  then  placed  over 
the  tile  and  carried  up  back  of  the  walls  about  3  feet  thick  as  the  grading  wad 
done.  Grading  was  carried  up  12  feet  back  of  south  wall  and  10  feet  back  of  north 
wall,  when  freezing  weather  prevented  further  work. 

During  the  winter  the  two  engiues  and  mixing  machinery  were  moved  to  Lock 
36,  and  set  up.  Everything  of  value  that  would  be  carried  away  by  high  water 
was  hauled  to  Lock'  36,  and  considerable  quantities  of  sand,  gravel,  and  si  one 
remaining  have  been  hauled  to  Lock  36  and  to  railroad  crossing  lor  use  in  masonry 
there. 

During  the  winter  the  oak  and  pine  lumber  for  the  ^ates  was  obtained  and  framed 
ready  for  erection.    The  ironwork  for  gates  hai  been  inspected  and  delivered. 

Fourth  and  fifth  miles, — This  work  consists  of  the  excavation  of  from  4  to  5  feet  of 
earth  overlying  rock,  using  part  of  it  to  build  necessary  embankments  on  land,  and 
transporting  the  remainder  to  build  two  heavy  embankments  in  the  river,  forming 
the  canal  prism  on  tlie  Milan  front,  and  the  excavation  of  from  4  to  5  feet  of  rock, 
and  using  it  as  riprap  for  the  earthen  embankments,  and  as  material  for  concrete. 

It  was  also  necessary  to  excavate  some  material  from  between  the  river  embank- 
ments, and  to  move  a  large  sand  bar  at  the  head  of  Big  Island.  In  all,  37,750  cubic 
yards  of  earth  have  been  moved  by  scrapers  and  placed  directly  in  embankments  at 
a  total  cost  of  $5,110.47,  or  at  a  cost  of  $0.13^^  per  cubic  yard.  The  rock  cutting  in 
the  river  bed  varied  from  4  to  18  inches  in  deptu.  and  the  excavation  was  necessarily 
very  expensive,  1,579  cubic  yards  costing  $5,347.98,  placed  as  riprap  on  the  embank- 
ments. Six  thousand  six  hundred  cubic  yards  of  gravel,  loose  rock,  sand,  and  mud 
were  also  excavated  from  the  same  place  at  a  total  co»t  of  $3,914.31,  or  at  a  cost  of 
$0.59  per  cubic  yard. 

The  earth  for  river  embankments  was  loaded  into  rotary  dump  cars  by  means  of 
Wheeled  scrapers  passing  over  a  trap,  86,432  cubic  yards  being  loaded  in  this  manner 
at  a  total  cost  of  $14,807.37,  or  at  a  cost  of  $0.17  per  cubic  yard.  The  rock  was 
excavated  by  drilling,  blasting,  and  loading  into  cars,  25,014  cubic  yards  being  exca-  . 
vated  at  a  cost  of  $22,395.10,  or  at  a  cost  of  $0.86^  per  cubic  yard.  The  transporting 
of  the  earth  and  riprap  for  the  river  embankments,  128,092  cubic  yards,  including 
pumping,  engineering,  and  miscellaneous  items,  cost  $7,225.75,  or  at  the  rat«  of  $0.05} 
per  cubic  yard.  The  haul  varied  from  2,000  to  8,0(iO  feet.  The  unloading  and 
placing  of  128,092  cubic  yards  of  earth  and  riprap,  including  the  continual  raising 
and  repairing  track,  cost  $8,972.42,  or  at  the  rate  of  $0.07  per  cubic  yard. 

After  the  bridges  of  Rock  Island  and  Peoria  Railway  ha<l  been  raised,  and  the  bed 
of  south  slough  had  been  laid  dry,  a  track  was  laid  on  the  dry  bed  under  the  bridge, 
and  continued  along  the  north  embankment  in  the  second  and  third  miles.  By  this 
means  3,861  cubic  yards  of  riprap  were  hauled  and  placed  on  north  side  of  north 
embankment  west  of  the  railway. 

The  r<ck  to  be  excavated  was  very  irregular,  consisting  mainly  of  limestone  with 
many  pockets  of  fire  clay.  The  rock  for  concrete  construction  was  obtained  from 
this  source,  and  all  rock  intended  for  crushing  w:is  sorted  by  hand.  In  all,  6,669 
cubic  yards  were  hauled  to  the  crusher,  yielding  5,887  cubic  yards  of  screened  stone. 

As  the  i)rogre8S  of  the  work  was  liinit'Cd  by  plant  for  transporting  the  material, 
two  shifts  of  men  and  teams  were  worked  during  the  summer  of  1893,  thus  using  the 
plant  sixteen  hours  daily.  During  the  past  month  two  shifts  have  also  been  worked, 
rock  excavation  being  done  in  the  day,  and  earth  work  at  night. 
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Ten  3-yar(l  rotary  dump  cars,  ouo  30-foot  flat  car,  and  one  6- wheeled  locomotive, 
r  wertv  added  to  the  railway  plant  <lurinj?  the  year. 

I  At  the  mouth  ot'Mill  Creek  four  21-foot  Taiutor  sluice  gates  have  been  built  for  the 

I  purpose  of  passing  water  from  the  canal  into  south  slough.    The  masonry  for  these 

gates  consists  of  three  piers  6  feet  wide  and  30  feet  long,  and  two  abutments  with 
i  wing  walls.     The  average  height  of  the  masonry  is  about  10  feet.     Low  ctosh  walls 

t  join  the  piers  and  abutments,  and  furnish  anchorage  for  the  oak  sills  on  which  the 

\  gates  rest.     Tiie  concrete  was  mixed  by  shovels,  and  t  -ken  to  the  forms  in  wheel- 

k  barrows.    The  total  cost  of  460  cubic  yards  of  concrete  was  $3,765.34,  or  at  a  cost  of 


$8.19  per  cubic  yard.     One  cubic  yard  of  concrete  required  1.44  barrels  of  cement. 
Statement  of  coat  of  460  cubic  yards  of  concrete  mtisonry  at  Mill  Creek  sluice  gates. 

66*  barrels  Portland  cement $1,  958. 80 

253  cubic  yards  crushed  stone 141.50 

116  cubic  yards  screened  pebbles 150. 80 

214  cubic  yards  sand 193.00 

Miscellaneous  bills 84. 24 

Carpenter  work  on  forms ^ 3.58. 91 

Mixing  and  placing  concrete 878. 09 

Total 3,765.34 

The  gates  are  21  feet  wide  and  8  feet  high.  The  cost  of  the  four  gates  is  as  fol- 
lows : 

Lumber $605.86 

Iron,  including  hoisting  carriage 725.90 

Labor 661.46 

Paint  and  painting 67.85 

Miacellaneous  bills ; 90.30 

Total 2,151.37 

Bridges. — At  the  railway  crossing  2,192  cubic  yards  of  grading  for  a  turnout  has 
been  done.  The  turnout  for  the  street  railway  at  the  hij^hway  crossing  has  also 
been  graded.  A  warehouse  has  been  moved  to  site  of  the  bridges,  and  1,500  barrels 
of  cement  received  for  the  construction.  There  have  been  hauled  from  the  crusher 
938  cubic  yards  of  crushed  stone,  and  from  Lock  37,  178  cubic  yards  of  sand  for 
facing.  A  eravel  pump  was  used  to  pump  766  cubic  yards  of  screened  pebbles  from 
south  slough,  which  were  hauled  to  the  site  by  wagon. 

In  accordance  with  the  finding  of  the  court  of  condemnation,  the  Rock  Island  and 
Peoria  Railway  have  raised  their  two  bridges  adjacent  to  the  canal  and  the  grade 
of  track  between  them  about  3  feet. 

Dams.— Three  of  the  abutments  had  been  built  in  the  preceding  year,  and  the 
fourth  was  built  in  connection  with  the  masonry  at  guard  lock.  During  the  winter 
and  spring  the  oak  and  pine  lumber  and  iron  for  both  dams  were  purchased  and 
delivered. 

Rock  River  during  the  spring  has  been  at  a  low  stage,  and  it  was  therefore  deter- 
mined to  make  an  early  start  on  dam  ooustruction.  An  area  on  the  main  north  shore 
was  stripped  of  earth,  and  early  in  Jnne  an  earth  cofferdam  across  north  channel 
was  commenced  by  teaming  quarry  stripping  into  the  river.  Five  16- foot  cri  bs  14  feet 
apart  were  sunk  on  south  side  to  serve  as  sluiceways  when  making  the  final  closure. 
The  greatest  depth  of  water  was  5  feet.  No  trouble  was  experienced  in  building 
the  cofferdam  entirely  across  with  wagons,  and  it  proved  to  be  very  tight,  except  in 
the  vicinity  of  the  cribs.  The  bed  was  then  laid  entirely  dry  by  inclosing  limited 
areas  with  secondary  dams  and  pumping  out  the  water  with  hand  pumps.  All 
loose  material  was  then  cleared  away.  Some  deep  pockets  of  fire  clay  were  found, 
but  were  dug  out  and  filled  with  crib  work  and  stone.  It  is  pro])08ed  to  build  the 
clam  up  to  purlines,  and  then  allow  the  entire  discbarge  of  the  stream  to  flow  over 
the  incomplete  work  while  the  south  dam  is  being  built.  At  the  end  of  the  fiscal 
year  450  feet  of  the  dam  had  been  built  up  to  that  stage  and  the  entire  foundation 
laid  dry. 

During  the  year  I  have  been  ably  assisted  by  Messrs.   J.  W.  Woermann,  A.  0. 
Rowse,  and  Geo.  T.  McGee,  and  ray  thanks  are  due  all  these  gentlemen  for  the  inter- 
est and  zeal  rhey  have  shown  in  the  work.    Mr.  Woermann  has  kept  a  complete 
photographic  record  of  the  work  in  addition  to  his  other  duties. 
very  respectfully,  your  obedient  servant, 

L.  L.  Wheeler, 
Assistant  Engineer. 

Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U.  S,  A. 
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report  of  mr.  jas.  c.  long,  assistant  engineer. 

United  States  Engineer  Office, 

Tiskilwa,  III,,  June  .V),  1894, 

Captain  :  I  have  the  honor  to  submit  a  report  of  operations  by  the  party  under 
my  charge,  on  the  eastern  section  of  the  Illinois  and  Mississippi  Canal,  during  the 
fiscal  year  ending  June  30,  18d4. 

At  the  beginning  of  the  year  the  party  consisted  of  two  instrument  men,  a  rod 
man,  and  six  men,  in  the.tield,  and  two  draftsmen,  a  receiver  of  material,  and  a 
messenger,  in  the  office. 

Work  done  by  field  party. — The  party  in  the  field  had  just  beenn  nine  days  before, 
and  had  progressed  fifteen  miles  on  a  new  survey  for  a  canal  line;  from  the  Feeder 
Junction  at  mile  25,  to  Rock  River  at  the  mouth  of  Green  River,  near  Colona,  111., 
and  continued  the  same  to  completion  on  July  24,  1893.  This  Hurvoy  wasmadufora 
comparison  with  a  line  previously  surveyed,  and  known  as  the  Penneys  iSlough  route. 
By  the  Penneys  Slough  route  the  crossing  of  Green  River  was  difficult.  Quoting 
from  your  report  of  1890:  **The  stream  has  very  low  banks,  and  consequently  will 
not  admit  of  damming  tt)  allow  the  canal  to  cross  it  at  the  same  level,  while  at  the 
same  time  the  coniiguration  of  the  country  is  such  that  the  canal  levels  can  neither 
be  advantageously  raised  to  secure  sufficient  head  room  under  the  at^uediict  trunk, 
nor  lowered  to  attain  the  normal  mid-stage  level  of  the  river.  High  water  in  Green 
River  consequently  reaches  nearly  to  the  water  level  in  the  aqueduct  trunk,  and  it 
must  be  passed  under  the  aqueduct  on  an  invert.''  By  this  survey  a  good  crossing 
of  Green  River  was  secured,  where  a  head  room  M  3  feet  between  high- water 
mark  and  the  aqueduct  trunk  was  obtained,  and  a  saving  of  1.8  miles  in  distance 
was  made. 

The  comparative  estimates  of  the  two  routes  are  herewith  attached.  The  estimates 
for  the  Penneys  Slough  route  in  the  same  were  taken  from  your  report  of  1890. 

This  survey  began  at  mile  25,  terminated  at  mile  62.3,  was  therefore  37.3  miles  in 
length.  Fifteen  miles  of  this  line  were  run  during  the  last  nine  days  of  last  year; 
but  all  of  the  estimates,  maps,  profiles,  etc.,  pertaining  to  it  were  made  during  this 
fiscal  year. 

On  July  25, 1893,  the  field  party  was  moved  back  to  Wyanet,  where  two  dayR  were 
employed  in  re-marking  the  line  from  miles  12  to  16  for  the  purpose  of  taking  the 
topography  again,  as  it  was  done  imperfectly  in  the  first  instance.  On  July  27, 1893, 
the  field  party  was  moved  back  to  Bureau  Junction,  lU.,  where,  until  August  4,  they 
were  employed  in  locating  stations,  150  feet  apart,  on  both  banks  of  the  Illinois  River, 
900  feet  above  and  900  feet  below  the  canal  entrance,  for  the  purpose  of  sounding 
the  river.  Stations  were  located  in  the  same  manner  at  Spring  Lake,  600  feet  above 
and  600  feet  below  the  canal,  for  the  purpose  of  taking  soundiugs  there  also. 

Forty-five  stations  were  located  and  2,445  soundings  taken.  During  this  time  the 
level  man  and  two  men  were  employed  in  retaking  topography  on  miles  12  to  16. 

On  the  5th  of  August  the  party  uegan  locating  the  corners  of  tracts  of  land  required 
for  canal  purposes  and  to  build  mounds  of  earth  to  mark  and  preserve  the  same. 
These  mounds  are  6  feet  in  diameter,  2  feet  high,  and  3  feet  across  the  top,  with  a 
stake  in  the  center.  It  is  thought  tl  at  ordinary  ploughing  will  not  obliterate  such 
marks.  The  work  of  surveying  tracts  of  land  and  building  of  mounds  was  continued 
until  October  18,  when  it  was  completed  to  mile  25.  One  hundred  and  ninety-four 
comers  of  land  tracts  were  located  and  538  mounds  were  built.  Some  of  these 
mounds  also  marked  changes  in  width  of  right  of  way. 

('ro88-8ectiou  work.— On  October  19  began  the  work  of  remarking  the  line,  so  as  to 
take  cross  sections  of  the  ground  upon  which  the  canal  is  to  be  built,  the  stakes 
that  had  previously  been  set  to  mark  the  line  having  all  been  destroyed  by  the  land 
owners  in  plowing  their  crops,  etc.  This  was  done  by  driving  hardwood  hubs  about 
4  inches  in  diameter  and  15  inches  long  at  the  stations  in  the  center  line,  which 
are  100  feet  apart,  with  a  stake  as  marker  alongside  the  hub.  The  same  kind  of 
hubs  aud  stakes  were  driven  along  the  Hue  of  right  of  way,  on  both  sides  and  at 
right  angles  to  those  in  the  center  liue,  for  the  purpose  of  marking  line  of  cross  sec- 
tions to  be  taken.  Check  levels  were  then  run  over  the  center  line,  the  levels  being 
taken  on  the  tops  of  these  hubs,  which  were  driven  flush  with  the  ground.  Cross 
sections  of  the  ground  were  then  taken  on  both  sides  of  the  center  line,  to  the  limits 
of  the  right  of  way,  at  stations  and  at  intermediate  points  where  the  configuration 
of  the  ground  required  it,  in  order  to  correctly  calculate  the  excavation  and  embank- 
ment that  would  be  made  in  constructing  the  canal : 

This  work  was  pushed  forward  continuously,  except  a  few  days  while  the  party 
was  making  some  minor  surveys  in  connection  with  tracts  of  land  required  for 
right  of  way,  until  May  10,  when  it  was  completed.  From  October  19  to  January 
15  two  instniment  men  were  kept  at  work,  but  after  January  15  the  services  of  one 
instrument  man  was  dispeuKod  with.  During  this  time  25  miles  of  center  line  was 
re-marked  by  hubs  and  stakes;  25  miles  of  line  on  each  side  of  right  of  way  was 
marked  in  the  same  way,  making  75  miles  of  line  re  marked.  Twenty -five  miles  of 
check  levels  were  ran  over  center  line.    Two  thousand  five  hundred  and  eight  cross 
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seetions  were  taken,  and  as  the  right  of  way  will  average  300  feet  in  width  and  the 
ero88  sections  were  taken  the  full  width  of  right  of  way,  the  length  of  each  would 
average  300  feet,  and  total  length  of  cross  sections  would  be  142.5  miles. 

On  May  14  the  men  engaged  on  cross-section  field  work  were  discharged,  and  the 
instrument  man  was  brought  into  the  office  to  assist  in  calculating  the  areas  of 
cross  sections  and  cubic  yards  of  earthwork. 

Borings. — On  February  19,  1894,  a  party  consisting  of  a  rodman  and  two  men  were 
put  to  work  with  a  2-iuch  anger  to  make  borings  to  determine  the  character  of  lock 
foundations,  foundations  of  culverts,  and  material  to  be  excavated  along  the  trunk  of 
the  canal.  This  work  was  continued,  until  June  15,  when  the  total  number  of  bor- 
ings made  amounted  to  769.  The  following  are  sample  borings  made  on  the  first  8 
miles  of  the  canal.  Tlie  material  brought  up  by  the  auger  was  arranged  in  glass 
tubes  1  inch  in  diameter,  and  on  a  vertical  scale  of  1  inch=l  foot,  and  will  be 
kept  for  future  reference : 


Feet, 
Milel: 

Loam 3. 4 

Clayey  loam 6. 9 

Sandy  clay 2.  4 

Qnicksand 3.3 

Total 16  ' 

MUe2: 

Loam 1.9 

Clay 1 

Clay  and  gravel 1.1 

Clay 3.2 

Soft  clay 2.8 

Total 10 

Mile  3:  ""    " 

Loam 3.9 

Clay 4 

Quicksand 4. 1 

Total 12 

Mile  4:  """"' 

Sandy  loam 3. 9 

Clay' 2.4 

Quicksand ^^''^ 

Total ~8_ 

Mile  5: 

Loam .3.6 

Clay 2.2 

Quicksand 4.^ 

Total • T0~ 

Mile  6: 

Loam 3. 4 

Clay L6 

Quicksand 4.8 

Total '9.8 

Mile  7:  """^ 

Hard  dry  loam 2. 4 

Clay  and  gravel 3 

Clay 5.6 

Quicksand 2.5 

Total jO 

Mile  8:  • 

Loam 1.9 

Clay 1.9 

Sandy  clay 2 

Sand 2 

Soft  clay 1.8 

Sand  and  gravel _L  9 

Total 11.5 


FeeU 
Lock  1 : 

Loam 3.7 

Yellowish  clay 5. 1 

Sandy  clay 1. 2 

Soft  sandy  clay 4 

Blue  clay 4^ 

Total J8_ 

Lock  2 : 

Loam 2.7 

Clay  and  gravel 1 

Clay,  sand,  and  gravel 1. 5 

Hard  clay  and  gravel 3. 8 

Tough  clay  and  gravel 4 

Total T3~ 

Look  3:  ~ 

Loam 3. 5 

Clayey  loam 1. 4 

Soft  luud  and  sand 2. 3 

Coarse  gray  sand __  4.8 

Total T2 

Lock  4: 

Dry  sandy  loam 4. 6 

Wet  sandy  loam 1 

Sandy  clay 1 

Quicksand 2. 5 

Sand  and  gravel 7 

Total 16" 

Lock  5 : 

Loam 2. 6 

Clay 3.2 

Gray  sandy  clay 1. 2 

Gray  sand 2 

Sand  and  gravel 3 

Total 12  I 

Lock  6: 

Loam 2. 6 

Soft  clay 2.4 

Sandy  clay 2.6 

Sand L4 

Soft  gray  clay 4 

Total  rrr. ^3 

Lock  7 : 

Loam 3. 9 

Sand 3.7 

Quicksand 1.9 

Stmd  and  gravel 5.^ 

Total "15" 


Permanent  bench  marks, — While  engaged  in  boring,  the  boring  party  put  in  53  perma- 
nent bench  marks  np  to  this  date.  These  bench  marks  were  made  by  sinking  into  the 
ground  a  piece  of  tile  pipe  2  feet  long  and  1  foot  in  diameter;  after  tamping  the  earth 
well  around  the  pipe  it  was  filled  with  cement  mortar,  composed  of  one  part  cemeut 
and  two  parts  sand,  with  a  piece  of  three-fourths-inch  round  iron  embedded  in  it  to 
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a  (Iftpth  of  1  foot,  ODe  end  projecting  oue-lialf  inch  above  the  mortar  upon  which  to 
take  the  levels. 

Work  in  the  office. — Topographical  maps  of  the  located  line  have  been  completed  in 
4-mile  sections  as  far  as  mile  24,  and  blue-prints  of  same  forwarded  to  the  Chicago 
office. 

A  map  of  the  preliminary  lino  from  the  end  of  mile  25  to  mile  62.3,  on  Rock  River, 
on  a  scale  of  1  inch  =  600  feet,  has  been  platted,  showing  topography  and  section 
lines.  Some  work  is  yet  required  on  this  map  in  the  way  of  lettering  and  inking  iu 
peucil  lines  to  comx>lete  it.  A  map  showing  the  above  preliminary  lino  and  the  Pen- 
neys  Slough  line  was  platted  on  a  scale  of  1  inch  =  5,(K)0  feet,  and  blue-x>rint8  for- 
warded to  the  Chicago  office  on  November  22,  1893.  Profiles  in  duplicate  and 
approximate  estimate  of  cost  of  this  line  were  also  made  and  forwarded  to  the  Chi- 
cago office  on  same  date  as  the  blue-prints. 

Index  maps  of  the  right  of  way,  snowing  ownership  of  land  required,  have  been 
completed  iu  4- mile  sections  as  far  as  mile  24,  blue-prints  of  the  same  made,  and  each 
tract  colored  and  numbered  to  agree  with  the  number  of  the  plat  aud  description. 

Six  prints  of  each  map  have  been  forwarded  to  the  Chica^^o  office. 

Eighty-one  plats  aud  descriptions  of  land  required  for  right  of  way  were  made, 
completing  this  work  as  far  as  mile  24.7,  and.  with  the  exception  of  those  tracts  on 
the  last  0.7  mile,  4  blue-prints  and  copies  of  description  of  each  have  been  sent  to 
the  Chicago  office. 

The  following  maps  were  prepared  for  use  in  the  U.  S.  district  court  at  Chicago 
during  the  trial  of  suits  for  the  condemnation  of  lands  required  for  right  of  way. 

One  map  from  mile  0  to  mile  4  and  1  map  from  mile  4  to  mile  8,  showing  owner- 
ship of  land  passed  over  and  the  area  of  small  tracts  cut  off  from  main  bodies  by  the 
caual. 

Two  maps  showing  4  miles  each  from  mile  8  to  mile  16  on  a  scale  of  1  inch  =300  feet. 

The  following  maps  were  made  and  blue-prints  of  the  same  forwarded  to  the  Chi- 
cago office:  1  map  of  soundings  made  in  the  Illinois  River  and  Spring  Lake;  1  map 
of  proposed  location  of  Lock  No.  4  and  Aqueduct  No.  1 ;  1  map  of  proposed  change 
of  creek  channel  on  mile  5;  2  maps  in  4-mile  sections,  showing  proposed  location  o* 
canal  embankments  from  mile  0  to  mile  8. 

Profiles  have  been  made  in  dux)licate  of  the  line  from  mile  0  to  mile  24;  also  a 
profile  from  mile  0  to  mile  8  on  a  large  vertical  scale,  showing  the  material  developed 
by  borings  along  center  line  at  intervals  of  one-eighth  of  a  mile. 

Seven  maps  were  made  for  the  use  of  the  field  party  in  locating  land  lines,  bound- 
aries of  the  right  of  way  and  individual  tracts  ot  land. 

The  field  notes  of  the  cross-section  party,  as  far  as  mile  16,  have  been  reduced  and 
checked  in  the  office. 

Cross  sections  of  the  right  of  way  have  been  platted  as  far  as  mile  14.2,  and  esti- 
mates of  earthwork,  material  in  lock  foundations  and  culverts  on  first  8  miles, 
made  and  forwarded  to  Chicago  office. 

Cross  sections  of  the  right  of  way,  at  proposed  sites  of  locks  and  culverts  on  the 
first  8  miles  have  been  made,  showing  the  material  developed  by  borings. 

Six  hundred  and  ninety-two  blue-prints  were  made  during  the  year. 

Agreements  to  aeU  /and.— Agreements  to  sell  land  to  the  United  States  were  obtained 
from  34  landowners;  8  landowners  were  nonresidents  and  could  not  be  interviewed, 
and  4  refused  to  sign  agreements. 

Oil  January  25, 1894,  sent  communications  to  all  landowners  between  miles  8  and 
24,  iuclosing  tables  showing  awards  made  by  the  juries  in  the  U.  S.  court  at 
Chicago,  in  condemning  lands  required  for  the  right  of  way  from  mile  0  to  mile  8. 
Also  extracts  from  your  letter  of  January  5,  1894,  allowing  propositions  previously 
made  to  be  withdrawn,  and  new  ones  substituted,  more  in  accord  with  the  values  as 
shown  by  the  above-mentioned  awards.  Afterwards  all  of  these  land  owners  were 
interviewed  with  a  view  to  receiving  new  propositions.  A  number  of  new  proposi- 
tions were  received  and  forwarded  to  the  Chicago  office,  together  with  a  tabular 
statement  showing  the  new  propositions  as  compared  with  the  old  ones,  and  whether 
new  ones  were  made  or  not. 

Abstracts  of  land  titles, -^Thirty -four  abstracts  of  titles  to  land  required  by  the 
United  States  for  the  right  of  way  were  received  from  the  abstractors  at  Princeton, 
Messrs.  Tindale  &  Son,  and  Joe  A.  Davis,  and  after  being  checked  and  examined  in 
this  office  were  forwarded  to  the  Chicago  office. 

Miscellaneous  work,— Made  observations  for  true  meridian  at  Tiskilwa,  111.,  and 
determined  the  variation  of  the  compass  to  be  4^  48'  cast.  Three  miles  of  section 
lines  resurveyed  for  correction.  Located  7  highway  crossings.  Located  road  from 
lock-keeper's  dwelling  on  mile  17  to  public  highway  0.3  miles  long.  Located  2 
quarter-section  comers  in  section  20,  township  16  north,  range  8  east  of  the  fourth 
principal  meridian.  Located  1  section  and  5  quarter-section  corners  in  section  8, 
township  16  north,  range  8  east  of  the  fourth  principal  meridian.  Located  1  section 
and  2  quarter-section  comers  in  section  10,  township  16  north,  range  7  east  of  the 
fourth  principal  meridian.  Located  1  section  and  4  quarter-section  corners  in  sec- 
tion 6,  township  16  north,  range  7  east  of  the  fourth  principal  meridian.     Survey 
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made  of  additional  land  requirod  for  right  of  way  on  mile  5  and  designated  as  Plat 
21a.  Survey  made  of  additional  land  required  for  right  of  way  on  mile  10  and 
designated  as  Plat  46a :  also  cross^sectioncd  the  Ramc.  Detail  survey  uiado  of  locality 
at  Last  Bureau  CreoK  on  mile  4,  for  location  of  Lock  No.  4  and  Aqueduct  No.  1. 
Located  and  cross-sectioned  a  new  creek  channel  on  mile  5.  Changed  center  line  of 
canal  from  mile  3  to  mile  3.8  to  adapt  it  to  location  of  Aqueduct  No.  1. 

Emploif^. — Mr.  J.  D.  Truss,  transit  man,  was  in  charge  of  the  field  work  during 
the  whole  year,  except  five  days  at  U.  S.  court  in  Chicago  in  connection  with  suits 
for  condemnation  of  right  of  way,  and  from  May  14  to  June  30  engaged  in  the  office 
assisting  in  circulating  areas  of  cross  sections  and  quantities  of  earthwork,  etc. 

Mr.  II.  L.  Parker,  level  man,  was  employed  from  the  beginning  of  the  fiscal  year 
until  Januarv  15, 1894,  and  during  that  time  was  engaged  on  field  work  except  when 
assisting  in  the  office  on  notes,  etc.,  connected  with  the  survey  from  feeder  junction 
to  Green  River,  from  September  28  to  October  31,  1893,  and  three  days  at  the  U.  S. 
court  at  Chicago. 

Mr.  S.  L.  Bay  less,  instrument  man,  reported  for  duty  on  May  17, 1894,  and  was  put 
to  work  in  the  office  assisting  in  calculating  areas  of  cross  sections  and  quantities  of 
earthwork,  etc.,  which  work  he  has  been  engaged  on  up  to  date. 

Mr.  Charles  A.  Browne,  draftsman,  has  had  charge  of  the  work  in  office  and  has 
been  employed  there  during  the  whole  year  except  when  absent  as  follows :  On  duty 
in  the  field  nineteen  days,  and  at  Princeton  and  Chicago,  in  connection  with  the 
work  of  securing  right  of  way,  sixteen  days. 

Mr.  Thomas  Pf.  Joy^  assistant  draftsman,  was  employed  in  the  office  the  whole 
year,  with  the  excex)tion  of  ten  days  when  he  was  acting  as  transit  man  with  field 
party  in  place  of  Mr.  Truss,  who  was  absent  or  sick. 

Mr.  William  D.  Ott,  receiver  of  material,  has  been  employed  during  the  year  in 
general  office  work  and  in  writing  descriptions  of  land  and  agreements  to  sell  land, 
tind  in  visiting  landowners  to  negotiate  with  them  for  the  sale  of  land  to  the  United 
States  for  canal  purposes. 

Mr.  J.  E.  Thompson,  rod  man,  was  employed  during  the  whole  year  with  the  party 
in  the  field,  except  when  employed  visiting  landowners  to  have  them  sign  agree- 
ments to  sell  land  to  the  United  States  for  canal  purposes,  and  when  in  charge  of 
boring  party. 

I  nave  the  honor  to  be,  your  obedient  servant, 

J  AS.  C.  Long, 

Aesisfiint  Engineer. 


Capt.  W.  L.  Marshall, 

Corps  of  Engineers^  U.  S.  A. 


TiSKiLWA,  III.,  October  21, 189S. 

Captain  :  I  have  the  honor  to  forward  herewith  tabular  statements  and  compara- 
tive estimates  of  the  Illinois  and  Mississippi  Canal  from  mile  25  westward  to  the 
mouth  of  Green  River  bv  two  routes,  one  by  the  route  surveyed  by  me  in  June  and 
July,  1893,  and  the  othA'  by  the  Penneys  Slough  route. 

I  reported  an  estimate  of  the  route  surveyed  by  me  on  September  22"  1893,  but  to 
make  that  estimate  more  complete  for  a  comparison  with  the  Penneys  Slough  route, 
I  have  added  other  items,  viz:  Slope  wall,  $28,637 ;  right  of  way,  $49,651;  fencing, 
$23,872;  special  damages,  $19,500. 

For  the  reason  that  no  estimate  for  work  of  that  character  had  been  made  on  my 
survey,  I  drop  the  item  of  concrete  lining  from  the  estimate  via  Penneys  Slough 
route,  amounting  to  $58,000.     The  entimates  compare  as  follows: 


Mi]e. 

Slougli         ^^Jlf**^                       Mile. 
ron&.      1       ^^^^'        1 

PennevB 
Sloiigii 
route. 

Route  of 
1893. 

26 

m,  892 
71,004 
30,  570 
24,850 
34,  530 
81,638 
72, 725 
16,  020 
14, 510 
23. 140 
19,  570 
19,420 

114,  636 
19,  420 
27, 850 
23, 570 
10,  980 
28,  280 
30, 150 
30,  130 
31,090 

$16,994 
36.  795 
20,  686 
71,566 

47 

$20, 070 

137. 400 

122,  572 

28,  980 

62,  438 

13,935 

9,585 

7,575 

7,860 

5, 472 

4,080 

8,526 

141. 537 

10, 578 

7. 5H2 

6,421 

6,813 

146, 6:w 

$75,992 
26,684 
84,715 
44, 855 

27 

48 

28 

49 

29 

50 

30 

24. 978 
30,421  I 
23.768  ' 
22,  756 
30, 219 
32, 191  i 
40, 143  1 
21.869  , 
104,984  1 
29.  707 

51      

30  814 

31 

52 

76,406 
18  709 

32 

53 

83 

54    .. 

25  682 

34 

55 

42,  693 
62,  971 
41.365 

35 

66 

86 

57 

37 

58.                               .     .   . 

65,726 
25, 020 

38 

59 

zr 

39 

60 

54.648 

40 

35. 589 
33.654  1 
32. 319 

61 

60,929 
1       104.296 

41 

62 

42 

S::::::::::: :::;::::::: 

43 

31,679 

33,810 

114,565  , 

29,583 

64     .     . 

44 

Total.'. 

45 

1,535,937 

1,689,781 

46    
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It  will  be  seen  that  the  route  via  Penney s  Slough  foots  up  $153,844  less  than  the 
Tonte  of  1893,  on  account  of  having  no  culverts,  land  damages,  fencing,  or  spillways 
to  provide  for  on  the  last  13  miles.    Also  the  route  of  1893  provides  for  two  railway 
bridges,  while  the  Penneys  Slough  route  provides  for  none. 
Respectfully  submitted. 

J  AS.  C.  Long, 

A$8i9iant  Engineer, 
Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U,  S.  A. 


Itemized  estimate  of  probable  cost  of  Illinois  and  Mississippi  Canal  from  mile  25  to  mile 
63,3,  from  a  survey  made  June  and  July,  1898. 


Earthwork. 

Locks. 

Mile. 

Enibaukment. 

Excavation. 

1 

Cost. 

Keeper's 
dwelliugs. 

Cubic 
yards. 

Cost. 

Cubic 
yards. 

Cost. 

No. 

Lift. 
Feet. 

26 

57, 919 
30.384 
63,234 
47,820 
69,348 
90, 017 
104,364 
119, 498 
113,  859 
119,  915 
85.348 
29,595 
59,760 
54,879 
53,516 
31,187 
!>2, 446 
49, 0.58 
77,285 
171,751 
38,446 
71,995 
20,584 
37,640 
45, 121 
53,  412 
71,  242 
14,268 
44. 214 
76.743 
31.214 
47,280 
61,099 
21, 130 
28,420 
38.  622 
98, 423 

$8,688 

4,558 

9,485 

7,173 

10,  402 

13, 503 

15,«)5 

17,  925 

17.079 

17, 987 

12, 802 

4,439 

8,964 

8. 232 

8,027 

4,678 

7,867 

7,359 

11.593 

25,764 

6,767 

10.799 

3.088 

5.646 

6,768 

8.012 

10,686 

2,140 

6.632 

11,511 

4,682 

7,092 

9,165 

3,169 

4.263 

5,793 

14,763 

46, 110 
63,  786 
17,  682 
44,708 
12,904 
1,305 

$6,916 
9,568 
2,652 
6.706 
1,936 
196 

27 

28 

29 

i  1          8 

$40,000 

$2,600 

30 

31 

82 

83 

34          .  . 

35 

86 

13, 859 
81, 018 
31,  346 
44,174 
89.806 
93,  035 
54, 953 
39,997 
46, 816 
6,145 
61,  431 
17.  849 
81,  436 
60,429 
41,367 
24,858 
22,165 
96,  798 
41.669 
17,434 
65,143 
38.568 
29. 458 
77.  916 
64,013 
111,945 
31.862 

2,079 
12, 152 

4,702 
6, 626 
5.971 

13,955 
8.243 
6,000 
7,022 
922 
7. 715 
2.677 

12,215 

37 

38 

1 

A 

40,000 

2,500 

89 ^ 

40 

1 

41 

' 

42 

' 

43 

::::::i:::::::: 

44 

45 

i 

46 

"'"i'l 8' 

40,"66o' 

47 

2,500 

48 

49 

0,064 
6,205 
3,729 
3,  325 

14.  520 
6,250 
2,  015 
9.771 
5,785 
4,419 

11,687 
9,602 

16, 792 
4,779 

.  .. 

1         ^10 

48, 500' 

2,500 

60 

61  

52 

Ij          10 

48,500 

2,500 

63 

54 

] 

65 

56 

i          8 

40. 000 

2,500 

67 

58 

1    . 

40,  000 

2,500 

69          .   . 

60... 

61 

62.3 

9.             7            7fl  nno 

2,500 

TotAl.. 

2, 281. 036 

342,156 

1,511,979 

226.796  1        9    |        373,000 

20,000 
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Itemized  estimate  of  probable  oont  of  Illinois  and  Mississippi  Canal  from  mile  S5  to  mUs 
6S,S,  from  a  survey  made  June  and  July,  189S — Continued. 


Mile. 

Aqueducts. 

Sluices,    infows,     weirs,    and 
spillways. 

l-H 

Culverts. 

:Sro.'LenKth. 

Cost. 

No- 

Kind.     iLength. 

Cost. 

No.'  Kind. 

Cost. 

26 

Fat. 

1      PavaH  - 

Feet 
300 
300 

$6,000 
5,000 

1 

3    Arch.. 
3    ...do.. 

1  i...do.. 

2  |...do  .. 

1  ...do.. 

2  i...do.. 
1      ..do._ 

$18,132 
8.911 

27 

...do.... 

28 

1 



6.091 

29 

5,612 

ao 

•""l 

Paved  .. 

300 

■ 

5,000 

6,091 

31 

1 

9, 373 

32 

1                                  1 



6,564 

»::::::.::... 

.     .      ..1 1 

:::::::;::;::;::;: 

1 

1 
3 
3 
2 

...do.. 
...do.. 
...do.. 
...do.. 
...do.. 

3,28-2 
6,091 

34 

1 

Paved  ..1       300 

5,000 

36 

1 

12.655 

86 

^ 

Paved  .. 

300 

5,000 

$1,182 

10. 751 

37 , 

2,820 

38 

150 



$40,000 

560 

88 



1  !  Arch.. 

2  ,...do.. 
2    ...do.. 

6,091 

40 

' 

12, 182 

41 

1 

1 

5,612 

42 

43 

3  !  Arcli.. 
3  ,...do.. 

1  ...do.. 

2  ...do.. 
2       -do.. 

8,911 

44 

6,102 

45 



800 

75,000 

1 

Paved..;        300 

5,000 

2.562 

3,282 

46      

4  602 

47 

1 

6,564 

48 

2 

1 

\ 

3 

...do.. 
...do.. 
...do.. 
...do.. 
...do.. 

2.820 

49 

1 
1 

Paved  .. 
...do.... 

300 
300 

5,000 
5,000 

12. 182 

50 

2,331 

10, 751 
11. 224 

61 

62      

9.846 

53 

54 

3 
2 
1 
3 
3 
3 

Arch.. 
...do.. 
...do.. 
...do.. 
...do.. 

..do  .- 

10, 751 

55 

1 

Paved  . . 

300 

5.000 

3.885 

1,036 

U,508 

12, 182 

56            

3,282 

67 

1 

Paved.. 

300 

5,000 

8,894 

58 

7.942 

59 

1.862 
3.731 

6,102 

60 

.... 

4  I. ..do.. 
2  L.do.. 
2  !...do.. 

9,352 
4,692 
3,740 

61 

62.3 

Total.. 

1 

2 

115,000 

10 

50,000 

28,637 

75  1 

263,569 
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Itemized  eatimate  of  probable  coat  of  Illinois  and  Mississippi  Canal  from  mile  25  to  mile 
62.3j  from  a  survey  made  June  and  July,  1S93 — Continued. 


Bridgefl. 

lUght 

of  way. 

Mile. 

Highway.    |                 RaUway. 

Acres. 

Coat. 

$1,818 

1.818 

1,818 

1,635 

909 

909 

909 

909 

909 

009 

909 

1,818 

1,818 

1,818 

1.969 

1.969 

1.969 

1,969 

1.653 

1,395 

1,969 

1,212 

2.121 

1,183 

1,060 

909 

909 

909 

909 

1,060 

1,060 

946 

1,060 

1,060 

1,060 

1,212 

1,182 

Cost 
of  fen- 
cing. 

Special 
damages. 

Total. 

No. 

1 
1 

Cost.     JNo. 

Span.    Kind. 

Coat. 

26 

$5,800 
5,800 

Feet. 

30.3 
30.3 
30.3 
30.3 
30.3 
30.3 
30.3 
80.3 
30.3 
80.3 
30.3 
30.3 
30.3 
30.3 
30.3 
30.3 
30.3 
30.3 
30.3 
80.3 
30.3 
30.3 
30.3 
80.3 
30.3 
30.3 
30.3 
30.3 
30.3 
80.3 
80.3 
80.3 
30.3 
30.3 
30.3 
80.3 
39.4 

$610 
640 
640 
640 
640 
640 
640 
641) 
640 
640 
040 
640 
040 
040 
640 
640 
640 
640 
640 
640 
640 
640 
610 
640 
610 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
832 

so!  795 
20,686 
71.568 
24.978 
30. 421 
23,766 
22,756 
30,219 
32, 191 
40.143 
21, 869 
104,984 
29,707 
35,589 
33,654 
32,  319 
31  679 

27 

1 

$500 

28 

29 

1 

5.800 

• 

1,500 

80 

31 

1 

5.800 

32 

33 

""\ 

34 

' 

500 

35 ,.. 

■*'"i 

36 

1 

5,800 

1.000 

37 

■•••i 

38      .  . 

1 
1 
1 

1 
2 

1 
1 

5.800 
5,800 
5.800 

1 

39 

1 

500 
1,000 
1.000 
2.000 
1.000 
1,000 

40 

1       1 

41 

5,800 

1 

42.   ..   . 

11.600 
5,800 
6,800 

1 

43 

— 

1 

44 

j 

33,810 
114, 565 

29,583 
•75,992 

26,684 

84.715 

45 

40 

1 
2 

1 

5,800 
11,600 
6.800 

3,000 

47 

48 

49 

60    ..     -. 

2 

1 

11,600 
6,800 

500 
500 

44,855 
30,814 
76,406 
18, 709 

51 

52 

53 

500 
500 

54 

1 

85,682 
42,693 
62, 971 

55 

1 

5,800 

56 

57 

i 

1,500 

41,365 

58 

65,728 

59            ...... 

1 

500 
1.000 
1,000 

500 

26.020 

60 

1 
1 

60 
60 

Pivot .  f25, 000 
...do..|  26,000 

64,648 

61 

1 

5,800 

60,929 

62.3 

104,296 

Total 

22 

127,600 

2 

60,000 

1,130 

49.651 

23,872 

19.500 

1, 689, 781 
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Itemized  estimate  of  probable  cost  of  Illinois  and  Mississijypi  Canal  from  mile  25  to  mile 
64.1,  from,  the  survey  via  Penneys  Slough, 


Earthwork. 

Locks. 

Aqueducts. 

Dams. 

Hile. 

Cnbic 
yards. 

Cost, 
ftl  1.620 

No. 

1 
1 

Lift. 

7 
6 

Cost. 

Keep- 
er's 

dwell- 
ing. 

No.:  |d 

Cost. 

No. 

Length. 

Cost. 

26 

58,100 

$10,812 
38,654 

$2,500 
2,500 

...J....i 1... 

27 

62,750!    12,550 
65,650     13,130 
73,050i    14.610 
61,950'    12,390 
133,  950     26, 790 
76, 150     15, 230 
62,650     12,530 
55. 100     11, 020 

28 

1 

] 

29 

! 

1 

30 

1  ...:.j""'i 1 

1           1 

31 

1 
1 

8 
9 

42,468 
44,635 

2,  500 
2,500 

I"     1   . 

32 

1 1.... 

' ; 



33 

34 

...'..=      '        i             ! 

35 

64, 500     12, 000 
58.400     11.680 

...J 1.... 

te....... 

L.  .:: .' 

37 

56,150 
57, 150 
79,400 
79, 050 
50,900 
47,950 
05,700 
101,000 
73,700 
79.750 
67,400 

11,230 

15,' 880 
15, 810 
10, 180 
9.590 
19, 140 
20, 210 
14.740 
15,950 
13.  4><0 

- L. ..'";■ ! L.. 

38     -. 

1       420^  $102, 066 

89 

40 



41 

1            , 

42       .     . 

, 

43 

1. ...::::.! 



44 

45 

1 

i....' - 

( 

46 

I....!.:::. 

....1 

::::.::: 

47 

1 : 

48 

111,  850i    22, 370 

1 

10 

10 

6 

10 

48,568 
46,  574 
38,654 
48,568 

2,500 

2,500 
2,500 
2,500 

i:;::;::: 

48 

' i 

70,850     14,170     1 

49 

1 

1 

49 

1 

60 

69,  600     i:i.  920 

51 

75,800 
92.900 
63,900 
50,500 
52,400 
36,480 
27,200 
16,840 
33,420 
70,520 
43,880 

11,370 
13, 935 
0,585 
7,575 
7,860 
6.472 
4,080 
2,526 
5, 013 
10, 578 
6  5X2 

1 

10 

48,668 

2,500 



52    

1 

53 

1 

54 

1 

1 

55 

1 

1 

1 

56 

1 

1                        '            ' 

57 

1 

i 1 

68 

1        : ' 

6« 

5 

64,414 

2,500 

1 

1  1     Pile,  i    713  1  $60,  560 

60 

1.             1 

61 

62 

36, 140'      s'  421 

■  "i.'.'i ;; 1 

63 

81,420 
11,153 

4,713 



1 ,  

1 ...   . 

64. 1 

11  im!    1 

3 

58, 116 

2,500 

1 

1  1     Crib. 

682. 5'    72, 619 

Total. 

2,455.253-  468.413    11 

520,  031 

27,500 

1 

.1      109.  OAfi!      2 

1 

142, 179 
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Itemized  estimate  of  probable  coat  of  Illinots  and  MissUsippi  Canal  from  mile  95  to  mile 
64, ly  from  the  survey  via  Pe/nneys  Slough — Continned. 


Sluicea,  inflowB,  weirs, 
and  spillways. 

Cnlverts. 

Hi 
br 

jNo. 

1 

1 
1 

1  Co»t. 

1 

$7  4(X) 

Right  of 

way. 

Mile. 

No. 

Kind. 

f 

1 
Cost. 

No. 

Cost. 

Cost. 

$1,  820 

1,560 

1,500 

1,500 

1,500 

1,440 

520 

250 

250 

500 

750 

1,250 

500 

500 

500 

750 

750 

1,000 

1,500 

2.50 

1,000 

750 

1,200 

Cost  of 
fencing 

Special 
dam- 
ages. 

Total. 

26 

2 

1 
1 
2 
2 

$6,100 
6,500 
6,500 
6,100 

13,000 

■      $70,892 
71,004 
30,  570 
24,850 
34,530 
81,638 

i        72, 725 

1        16, 020 
14, 510 
23, 140 

'        19,570 
19,420 
114,636 
19.420 
27,850 
23,  570 
10,980 
28,280 
30.150 
30.130 
31.090 
20,070 
137,400 

27 

28 

1  iPaved- 

300  $5, 000 

1,600,     26 
5  800'     ''^ 

640|  "$2,666 

29 

' 

55 
25 

640 

640 

2,000 
2,000 

80 

i  1  Paved. 

300   5,000 

31 

1 
1 

t      5,800 
1,600 

26 
26 
25 
25 
25 
2^ 
25 
25 
25 

2.*i 

82 

33 

1  1  Paved. 

300   5,000 

1 
1 
1 
2 

1 

2,600 
2,600 
2,600 
9,100 
6,500 

640 

640! 

640. 

640 

640 

640           500 

640 

640' 

34 

35 

36 

37 

1 

5,800 

88 

! 

1 

...J 

39 

1 

1 
1 
1 

2,400 
8.100 
12,000 

40 

1 

1 

1      5,800 

640 
640 
640 
640 
640 
640 

2,000 
'""3.666 

2,000 
1   nnn 

41 

i 

25 
25 
25 

42 

. 

43 

2 

4,56() 

44 



1 

5,800 
6,800 
5,800 

46 

1 
1 
1 

7,700 
7.700 
8,700 

25 
25 
25 
30 

46 

640'      *' """ 

47 

640 
640 

1,500 
1,000 

48 

1 
1 
1 

Paved. 
Stone . 
Paved. 

im  5.666 

54i  7,  048 
300   5.0001 

48 

49 

49 

1 

2,600 

2 

7,400:     27 

640 

640 

122,  572 

60 

51 

1 

Paved. 

300  5, 666 

1 

3,i66 

1 

5,800|     26 

620 

640 

28,980 
62,438 
13,935 
9,585 
7,675 
7.860 
5,472 
4,080 
8,526 
141,  637 
10,  .578 
7,582 
6,421 
6,813 
145.538 

52 

i '     " 

1 

63 

:::;:::::.:: 

j 1 

1 

54 

....1... 

55 

1        1 — 

i:::::;:::::::::::::::;;;:::::: 

1 


56 



1 

57 

.• ; 

58 

1            ' 

::::::j 

1,000 

69 

1 

1 

1 

50. 

60    

r 

.... 

61    

•    1 

1,000 

62 

i.... 

63 

:::::::::::::! 

2, 166 
1,100 

64. 1 

L ... 

....:::: i 

1 1 

50 

'            ' 

1 

Total. 

7 

37,048i 

1 

24 

108,400 

14 

64,400    639  ! 

22,7g0 

le.oool 

1 

27. 200 

1 

1,  535,  937 

1 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS   IN   MICHIGAN,  AND 
OF  MICHIGAN  CITY  HARBOR,  INDIANA. 


BEPORT  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1894,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS,  OFFICERS  IN  CHARGE, 
LIEUT  COL.  G.  J,  LTDECKER  AND  MAJ,  WILLIAM  LUDLOW,  CORPS  OF 
ENGINEERS, 


IMPROVEMKNT8. 


Michigan  City  Harbor,  Indiana. 
St.  Joseph  Harbor,  Michigan. 
St.  Joseph  River,  Michigan. 
Sonth  Haven  Harbor,  Michigan. 
Sangatiick  Harbor,  Michigan. 
Holland  (Black  Lake)  Harbor,  Michi- 
gan. 
Grand  Haven  Harbor,  Michigan. 
Muskegon  Harbor,  Michigan. 


9.  White  Lake  Harbor,  Michigan. 

10.  Pent  water  Harbor,  Michigan. 

11.  Ludinirton  Harbor,  Michigan. 

12.  Manistee  Harbor,  Michigan. 

13.  Harbor  of  refuge  at  Portage  Lake, 

Manistee  County,  Michigan. 

14.  Frankfort  Harbor,  Michigan. 

15.  Charlevoix  Harbor  and  entrance   to 

Pine  Lake,  Michigan. 


16.  Petosk^y  Harbor,  Michigan. 

17.  Cheboygan  Harbor,  Micuigan. 

18.  Alpena  Harbor  (Thunder  Bay  River), 

Michigan. 

19.  Saginaw  River,  Michigan. 

20.  Harbor  of   refuge    at  Sand  Beach, 

Lake  Huron,  Michigan. 

21.  Black   River  at  Port  Huron,  Michi- 

gan. 

22.  Mouth  of  Black  River,  Michigan. 

23.  Clinton  River,  Michigan. 

24.  Rouge  River,  Michigan. 

25.  Turning  ba-sin  in  Roiige  River,  Mich- 

igan. 

26.  Removing  sunken    vessels  or    craft 

obstructing   or  endangering    navi- 
gation. 


HARBOR  LINES. 

27.  St.  Joseph  Harbor,  Michigan. 


United  States  Engineer  Oefice, 

Detroit^  Mich.y  July  18,  1894. 
G-ENEBAL:  I  have  the  honor  to  submit  herewith  the  annual  reports 
relative  to  the  works  of  river  and  harbor  Improvement  in  my  charge 
for  the  fiscal  year  ending  June  30, 1894. 

Very  respectfully,  your  obedient  servant, 

(jr.  J.  Lydecker, 
Lieut.  Col.,  Corps  of  JEngineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineersj  U.  S.  A. 
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2188      REPORT  OP   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY, 

LLi. 
IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA. 

Operations  for  the  improvement  of  this  harbor  have  been  in  progress 
since  1836,  and  have  been  directed  toward  the  construction  of  (I)  the 
inner  harbor,  and  (2)  the  outer  harbor. 

i.  The  Inner  Harbor. — The  work  done  under  this  head  comprises  (a) 
that  originally  projected  for  facilitating  entrance  to  Trail  Greek,  by  con- 
structing revetments  and  piers,  100  to  226  feet  apart,  extending  along 
the  lower  reach  of  the  creek  and  far  enough  into  Lake  Michigan  to  pro- 
tect the  channel  dredged  between  them;  and  (b)  that  now  in  progress, 
for  prolonging  the  entrance  channel  to  the  upper  limit  of  the  creek,  be- 
tween revetments  from  125  to  175  feet  apart  constructed  at  the  expense 
of  the  adjoining  property.  The  former,  or  original  project,  was  the 
subject  of  all  work  done  from  1836  to  1869  inclusive,  when  the  piers 
reached  to  12  feet  of  water  in  Lake  Michigan,  and  a  good  entrance 
channel  was  available  to  vessels  drawing  11  feet.  From  that  time  to 
1882  nothing  was  done  on  the  inner  harbor  except  to  make  occasional 
repairs  to  the  piers  and  keep  the  needed  channel  depth  between  them 
by  dredging.  In  1882  the  scope  of  interior  operations  was  extended 
to  prolonging  the  channel  upstream  by  dredging,  so  far  as  riparian 
owners  constructed  revetments  of  approved  design.  The  total  length 
of  improved  channel  at  the  beginning  of  the  last  fiscal  year  was  9,169 
feet.  It  was  not  extended  during  the  year,  but  the  depth  was  increased 
where  it  had  shoaled  below  12  feet  by  dredging  to  the  extent  of  27,231 
cubic  yards  during  the  year;  1775  yards  were  excavated  between 
November  27  and  D^ember  2,  when  the  plant  was  laid  up  for  the  win- 
ter, and  the  remainder  (25,466  cubic  yards)  was  excavated  between 
April  17  and  the  en  J  of  the  fiscal  year;  all  by  the  United  States  dredge 
Michigan  City.  The  only  other  work  done  on  this  portion  of  the  harbor 
during  the  year  was  replacing  some  decking  that  had  been  torn  from 
the  west  pile  pier  during  a  severe  gale.  May  18-22, 1894,  and  restoring 
some  filling  that  was  washed  out  at  the  same  time. 

The  condition  of  the  harbor  at  the  close  of  the  year  was  as  follows: 
The  old  west  pier,  2,157  feet  long,  is  in  fair  condition,  but  considerable 
repairs  will  be  required  in  the  near  future  to  keep  it  so.  A  length  of 
about  800  feet,  entirely  within  the  shore  line,  has  long  been  occui)ied  anp 
controlled  by  the  Rawson  &  Root  Lumber  Company,  and  shows  signs  of 
failing  at  different  points;  but  this  portion  should  hereafter  be  classed 
with  the  rest  of  the  interior  harbor,  and  the  mantenance  of  a  proper 
channel  revetment  exacted  from  the  riparian  owner  or  occupant,  and 
the  Government  should  be  at  no  further  expense  for  its  maintenance. 
The  principal  need  of  theoutersection,  about  1,200  feet  long,  is  a  general 
refilling,  with  suitable  provision  made  for  retaining  the  new  filling  in  the 
work.  The  old  east  pier  is  thoroughly  decayed  above  water,  and  about 
125  feet  of  its  outer  end  is  some  feet  below  the  water  surface.  This 
portion,  as  well  as  a  further  length  of  about  700  feet,  must  be  restored, 
so  as  to  put  the  pier  in  substantial  repair  as  far  back  as  the  life-sav- 
ing station  and  Government  building;  inside  of  that  point  it  is  not  pro- 
posed to  make  repairs,  as  the  maintenance  of  a  suitable  revetment  prop- 
erly devolves  upon  occupants  or  owners  of  the  contiguous  property. 

The  dredging  done  during  the  year  has  restored  the  inner  channel 
to  a  good  navigable  condition,  with  a  depth  of  17  feet  at  entrance  and 
a  general  depth  of  13  feet  above.  The  estimate  for  this  portion  of  the 
harbor  for  1896  is  as  follows :  For  repairing  850  feet  of  old  east  pier, 
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$8,500 ;  for  filling  outer  section  of  west  pier,  and  minor  repairs  to  the 
same,  $5,000 ;  for  dredging  to  extend  interior  channel  and  maintain  nav- 
igation in  lower  section,  $5,000;  making,  with  contingencies,  $20,000. 

Amoant  appropriated  and  expended  from  1836  to  1869,  inclusive $287,  388. 92 

Original  estimated  cost  of  project  for  inner  harbor,  1870,  revised  in  1892.  131, 375. 00 

"Whole  amount  appropriated,  1870  to  and  including  act  of  July  13,  1892.  124, 375.  00 

Whole  amounted  expended  to  June  30, 1894 118,862.46 

Money  statement. 

July  1, 1893,  balance  unexpended $8,  956.02 

June  30,  1894,  amount  expended  during  tiscal  year 3, 443. 48 

Julv  1, 1894,  balance  unexpended 5, 512. 54 

July  1,1894,  outstanding  Uabilities 1,066.32 

July  1,  1894,  balance  available 4,446.22 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1^96    20, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbgr  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


2.  Outer  Harbor, — This  part  of  the  improvement  comprises  work  done 
in  the  execution  of  projects  prepared  in  1870  and  1882 ;  the  former  pro- 
viding for  an  outer  basin  located  to  the  east  of  the  entrance  to  the 
inner  harbor,  and  the  latter  for  works  exterior  thereto,  whose  purpose 
was  to  give  increased  safety  for  vessels  entering  during  heavy  weather, 
and  provide  a  sheltered  outside  anchorage  where  vessels  near  this  por- 
tion of  Lake  Michigan  might  find  refuge  against  all  northerly  gales. 
The  basin  was  completed  in  1885,  the  structures  then  finished  being  as 
follows:  (1)  A  pile  pier  1,225  feet  long  extending  in  a  northerly  direc- 
tion from  the  shore,  and  closing  the  basin  on  the  east;  (2)  a  crib  break- 
water 30  feet  wide  extending  westwardly  from  the  lake  end  of  the  pile 
pier  for  a  distance  of  1,411  feet,  and  covering  the  basin  on  the  north; 
(3)  the  "breakwater  pier,"  a  crib  structure  30  feet  wide  extending  north- 
ward from  the  west  end  of  the  crib  breakwater  for  a  distance  of  355 
feet,  and  designed,  in  connection  with  the  "  exterior  breakwater,"  then 
about  to  be  commenced,  to  lessen  (he  dangers  attendant  upon  attempts 
to  enter  the  harbor  when  high  seas  prevail.  A  subsequent  extension 
of  150  feet  to  this  pier,  making  its  total  length  505  feet,  brought  work 
relating  to  the  outer  basin  to  the  conditions  existing  at  the  beginning 
of  the  fiscal  year  and  at  present.  Nothing  was  done  during  the  year 
as  respects  these  works  excf^pt  to  overhaul  and  equalize  stone  filling 
in  the  breakwater  pier,  and  replace  some  decking  plank  on  the  main 
breakwater.  The  area  comprised  in  the  basin  is  shoal,  and  can  not  be 
utilized  for  commercial  purposes  until  dredged,  an  undertaking  that 
may  best  be  deferred  until  the  exterior  breakwater  has  been  built. 
The  only  expenditure  contemplated  in  the  near  future  in  connection 
with  this  portion  of  the  work  is  such  as  is  needed  for  keeping  the 
breakwater  and  breakwater  pier  in  repair,  for  which  purpose  a  sum  of 
at  least  $5,000  should  be  available. 

The  "exterior  breakwater"  wlien  completed  as  proposed  will  have  a 
length  of  2,000  feet,  commencing  at  a  point  400  feet  west  of  the  lake 
end  of  the  "  breakwater  x>ier,"  extending  thence  about  west  20°  south 
1,000  feet,  and  thence  south  25°  west  1,000  feet,  the  interior  angle  at 
the  intersexjtion  of  the  two  equal  arms  being  135°.  One-half  of  the 
easterly  arm  had  been  completed  before  June  30, 1893,  and  a  contract 
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had  been  entered  into  with  the  Wisconsin  Dredge  and  Dock  Company, 
approved  January  25, 1893,  for  adding  a  length  of  200  feet.  The  con- 
tractors did  not  commence  crib  construction  until  April  17,  1894,  from 
which  date  to  end  of  the  year  they  have  made  slow  progress.  Crib  No. 
1, 1894  (100  by  30  by  22^  feet),  was  built  and  sunk  on  its  pile  founda- 
tion June  30  in  good  line  and  level.  The  foundation  piles,  76  in  num- 
ber, were  driven  in  water  24  to  27  feet  deep,  to  a  penetration  of  from 
J15  to  24  feet  in  the  bed  of  the  lake,  and  sawed  off  at  grade  22  J  feet 
below  zero  of  gauge.  The  diver's  examination  of  this  work,  before 
placing  the  crib,  disclosed  the  fact  that  three  of  the  piles  were  beyond 
the  prescribed  limits  as  to  line,  and  15  as  to  level,  and  the  defects 
were  remedied  by  placing  three  additional  piles  in  true  line  and  resaw- 
ing  those  out  of  level,  all  having  been  too  high  in  the  beginning. 
Crib  No.  2, 1894,  same  size  as  No.  1,  was  built  to  the  fourteenth  course 
at  the  close  of  the  year.  The  work  then  remaining^  to  be  done,  to  com- 
plete the  contract,  was  to  add  eight  courses  to  Crib  No.  2,  drive  and 
saw  to  grade  the  76  piles  required  for  its  foundation,  sink  the  crib  in 
position,  place  a  continuous  superstructure  over  the  two  cribs,  and 
build  it  back  into  the  superstructure  of  the  portion  already  in  place; 
it  will  probably  be  completed  during  the  present  summer. 

No  lights  have  yet  been  established  by  the  Light-House  Establish- 
ment on  any  of  the  outlying  works  in  this  harbor,  and  it  has  therefore 
been  necessary  to  keep  pier  lights  throughout  the  year,  as  heretofore, 
as  a  guide  for  vessels  entering,  at  the  expense  of  appropriations  for 
harbor  improvement. 

The  construction  of  the  combination  of  works  that  are  designed  to 
constitute  the  outer  harbor  has  been  in  progress  twenty-two  years,  and 
it  is  impossible  for  any  considerable  advantage  to  local  commerce  or 
increased  safety  to  general  commerce  to  be  realized  until  all  shall  be 
completed.  The  importance  of  a  harbor  of  refuge  in  this  part  of  Lake 
Michigan  is  well  recognized,  and  the  completion  of  the  proposed  works 
will  provide  it.  Some  minor  modifications  of  detail  may  be  desirable 
to  finish  the  harbor  in  the  best  possible  shape,  but  their  consideration 
is  neither  necessary  nor  desirable  just  now.  A  prompt  completion  of  the 
work  already  projected  is  the  important  present  consideration,  and, 
being  satisfied  that  the  essential  features  of  a  most  excellent  harbor 
for  commerce  and  refuge  will  thereby  result,  it  is  respectfully  urged 
that  the  next  appropriation  should  supply  the  means  for  putting  it  all 
under  contract.  To  this  end,  the  appropriation  should  be  $215,000,  to 
be  applied  as  follows :  For  constructing  1,300  feet  of  crib  work  to  com- 
plete exterior  breakwater,  $195,000;  for  repairs  of  work  already  built, 
and  engineering  superintendence  and  contingencies,  $20,000.  By  this 
policy  the  work  can  easily  be  completed  within  the  limits  of  estimated 
cost,  and  the  object  sought  secured  in  the  near  future.  On  the  other 
hand,  with  small  appropriations  the  cost  will  grow  to  figures  far  in 
excess  of  estimate,  and  the  time  when  commerce  can  find  safe  refuge 
in  this  section  be  indefinitely  postponed.  Two  vessels  were  wrecked —  • 
one  a  total  loss— during  the  past  winter  and  spring  that  in  all  proba- 
bility would  have  found  safety  if  the  improvement  had  been  completed. 

The  Light-House  Establishment  maintains  a  coast  light  on  the  main  shore,  and 
there  is  a  life-saving  station  at  the  shore  line  east  of  the  harbor  entrance. 

The  harbor  is  in  the  collection  district  of  Chicago,  111.  Nearest  port  of  entry, 
Chicago,  111. 
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Appropriatione  for  improving  harbor  at  Michigan  Cityy  Ind, 


Date. 


Jnly4, 1836 

March  3, 1837 

July  7, 1838 

June  11, 1844 

*Anga8t30.  1852 

March  2,  1855  (claim  S.  K.  Bowes) . 

June  23,  1866 

July  25,  1868  (allotment) 

April  10,  186a  (aUotment) 

July  11,  1870 

MaTCh3,  1871 

June  10, 1872 

March  3, 1873 

June  23.  1874 

March  3,  1875 

August  14,  1876 

June  18, 1878 

1878  (allot  men t ) 

March  3, 1879 

June  14,1880 

March  3. 1881... 

August  2, 1882 

July  5.  1884 

Augusts,  1886 

August  11,  1888 

September  19, 1890 

July  13»  1892 


Outer 
Harbor. 


Inner 
Harbor. 


Total. 


ToUl. 


$25, 000. 00 
15. 000.  00 
50,000.00 
50,000.00 
50,000.00 
50, 000. 00 
35,000.00 
50, 000.  00 
2,500.00 
40, 000. 00 
40, 000.  00 
20.  000.  00 
60,000.00 
40.  000.  00 
54,  375.  00 
90, 000.  00 
60,000.00 
30,  000. 00 


$25,000.00 


15, 000. 00 

25,  000. 00 

20, 000.  00 

10, 000.  00 

1. 875.  00 

5,000.00 

7,500.00 

15, 000. 00 


751,875.00  I      124,875.00 


$20,000.00 
80,  000. 00 
60, 733.  59 
25, 000. 00 
20  000.00 
470. 33 
75,  000. 00 
25, 000. 00 
31,185.00 
25, 000.  00 
15, 000. 00 
50,  000. 00 
50, 000. 00 
50,  000. 00 
50,000.00 
85,000.00 
75, 000.  00 
2,500.00 
40,000.00 
55, 000. 00 
45, 000.  00 
80,000.00 
50, 000. 00 
56, 250. 00 
95, 000. 00 
57,  500. 00 
45,000.00 


1, 163, 638. 92 


*  Amount  carried  to  surplus  fund,  $5.15. 

Original  estimated  cost  of  project  for  Outer  Harbor,  1870 $324, 421. 40 

Increase  by  cost  of  repairs  and  maintenance  to  1882 90, 067. 10 

Project  for  outer  breakwater,  inclading  dredging  of  outer  basin,  1882.      587, 000. 00 

Total  estimate 1,000,488.50 

Whole  amount  appropriated  and  allotted,  1870,  to  and  including  act  of 

July  13,1892 751,875.00 

Whole  amount  expended  to  June  30,  1894 718,029.31 

Money  statement, 

July  1, 1893,  balance  unexpended $38, 455.  64 

June  30,  1894,  amount  expended  during  fiscal  year 4,  609. 95 

July  1, 1894,  balance  unexpended 33,845.69 

July  1,  1894,  outstanding  liabilities $10, 508. 65 

July  1, 1894,  amount  covered  by  uncompleted  contracts 14,  563.  73 

25,072.38 

July  1, 1894,  balance  available 8,773.31 

{Amount  (estimated)  required  for  completion  of  existing  project 249, 613. 50 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  215,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river   and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  STATISTICS,  MICHIGAX   CITY   HARBOR,  IKDIANA. 

Entrances  and  clearances. 


Year. 


,>>'"""»-     ?Xn.    Tonnage. 


Fiacal  vear— 

188b 

1886 

1887 

1888 

Calendar  year— 

1888.'. 

188» 

1890 

1891 

1892 

1893 


1.334 


1.099    . 
1.167  1. 

1,153    . 

795  |. 

921    . 

837  |. 
1,391  . 
1,577  L 


$116. 35 
90.10  , 


213,685 
213. 074 

208,617 
16.».  193 
172.  817 
168.654 
443.035 
589.863 


Receipts  hy  vessel y  189S. 

[Compiled  from  statemeuto  fumlBhed  by  the  collector  of  customs  and  Capt.  ^fanning.  Michigan  City, 

Ind-l 


Articles. 


Quantity.        Tone. 


Cedar  posts number. 

Coal. 


47,000 


Fruit,  miscellaneous .packages. . 

Gravel cubic  yards.. 

Lathe M.. 

Lumber feet,  B.M.. 

Potatoes bushels . . 

Salt barrels. . 

Shingles *. M . . 

Slabs cords.. 

Tan  bark do.... 

Ties number. . 

Wood » cords.. 


2,005 

60 

7,300 

45.185 

6,650 

114,623 

19,524 

.  401 

75 

30,  875 

476 


Total. 


940 

1,500 

30 

63 

2.190 

79, 074 

200 

16,047 

2.440 

1,070 

75 

2,779 

714 


107, 124 


Note. — No  record  is  kept  at  Michigan   City  of  traffic  between  this  port  and 
Chicago. 


L  L  2. 


IMPROVEMENT  OF  ST.  JOSEPH  HARBOR,  MICHIGAN. 

The  improvement  of  this  harbor  by  the  Government  was  commenced 
as  far  back  as  1836,  and  $192,613  has  been  applied  thereto  up  to  1867. 
Before  improvement,  entrance  to  St.  Joseph  Kiver  was  by  a  shifting 
channel  with  depths  fluctuating  between  3  and  7  feet. 

The  present  project  of  improvement  looks  to  providing  a  channel  16 
feet  deep  from  Lake  Michigan  to  the  upper  limits  of  St.  Joseph  Har- 
bor, and  an  interior  navigation  with  a  depth  of  13  feet  from  there 
to  Benton  Harbor,  nearly  1  mile  above.  The  projected  depth  at 
entrance  has  not  yet  been  obtained  and  probably  will  not  be  without 
considerable  extension  of  tlie  present  piers.  The  interior  depth  of  13 
feet  is  fairly  well  kept  up  by  frequent  dredging.  The  general  con- 
ditions are  well  stated  in  the  following  extract  from  the  last  Annual 
Keport : 

The  St.  Joseph  River  is  suhject  to  floods  in  the  spring,  bringing  down  large  amounts 
of  sand  and  mud  and  filling  up  the  channels.  The  harbor,  including  the  waterway 
to  Benton  Harbor,  at  the  head  of  the  canal,  has  an  extensive  commerce  by  land  and 
water,  three  railways  and  numerous  steamers  bringing  traffic  to  the  i^ort,  and  it  is 
a  matter  of  importance  to  maintain  and  improve  the  relatively  limited  facilities 
which  the  navigation  conditions  afford.    The  extension  of  the  piers  is  indispensable 
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to  the  protection  and  betterment  of  the  entrance,  and  large  amounts  of  dredging 
are  needed  to  widen  and  deepen  the  interior  channels. 

#  «  *  'If  *  »  « 

Extensiye  shoals  have  moved  north  of  the  entrance,  which  have  lapped  over  the 
pier  and  at  times  threaten  to  close  the  entrance,  and  as  dredging  in  the  open  lake  is 
impracticable,  except  when  the  water  is  quiet,  there  is  no  remedy  other  than  to 
extend  the  pier. 

fr  *  i»  •  «  »  • 

With  reference  to  the  inner  navigation,  no  special  difficulties  are  met  other  than 
the  need  of  frequent  dredging. 

The  discharge  of  the  Paw  Paw  River  directly  into  the  canal  is  a  marked  disad- 
vantas^e,  as  incessant  shoaling  occurs  in  that  vicinity.  It  would  bo  a  simple  matter, 
as  well  as  a  radical  cure  of  the  difficulty,  to  open  a  discharge  for  the  Paw  Paw  through 
the  low  marsh  directly  into  the  head  of  the  harbor,  back  of  the  so-called  "wing 
dam,  -'  and  close  the  present  mouth  of  the  canal  entirely. 

The  condition  of  the  harbor  at  the  beginning  of  the  year  was  as 
follows : 

The  north  pier — comprising  831^  feet  of  pile  work  and  831  feet  of  crib 
work — had  a  total  length  of  1,662J  feet,  and  projected  635  feet  beyond 
the  shore  line. 

The  south  pier — comprising  606  feet  of  pile  work  and  213  feet  of  crib 
work — had  a  total  length  of  819  feet,  of  which  550  feet  was  beyond  the 
shore  line. 

The  depth  of  water  on  the  bar  at  entrance  was  15  feet  and  that  of 
the  interior  navigation  13  feet,  except  near  the  lower  end  of  the  "wing 
dam,"  where  there  was  an  fctensive  shoal,  over  which  the  depth  was 
reduced  to  11^  feet. 

Work  was  in  progress  for  extending  the  north  pier  350  feet  under 
contract  with  E.  G.  Crosby,  of  Muskegon,  Mich.,  approved  February  4, 
1893;  Crib  No.  1  (50  by  30  by  18J  feet)  had  been  built  ready  for  sink- 
ing; cribs  No.  2,  No.  3,  and  No.  4  (each  100  by  30  by  18i^  feet)  had  been 
built  to  the  13th,  9th,  and  5th  courses,  respectively,  and  the  36  founda- 
tion piles  for  Crib  No.  1  had  been  driven. 

Operations  during  the  past  year  in  continuation  of  the  above  work, 
for  repairs  and  dredging,  were  as  follows  : 

The  construction  of  cribs  Nos.  1,  2,  and  3  was  completed,  218  piles 
driven  for  their  foundations,  and,  with  those  previously  driven  for  Crib 
No.  1,  sawed  off  to  grade  18  feet  below  water  surface  at  zero  of  gauge. 
The  piles  were  driven  in  water  from  19.2  to  21.5  feet  deep,  and  pene- 
trated from  13^  to  17^  feet  into  the  bed  of  the  lake.  The  four  cribs 
were  successively  sunk  to  a  good  bearing  on  their  pile  foundations 
July  7,  July  20,  August  15,  and  August  31.  A  continuous  superstruc- 
ture six  courses  high  was  built  over  the  new  cribs,  bonded  back  into 
superstructure  of  older  work,  filled  with  stone,  and  decked  over ;  moor- 
ing posts  were  secured  in  the  work  at  intervals  of  50  feet,  and  pierhead 
protection  made  by  driving  a  row  of  close  piling  between  the  end  horns, 
with  tliree  facing  wales  above  water,  screw-bolted  to  end  wall  of  crib. 
The  whole  was  completed  October  12,  making  an  actual  extension  of 
350.8  feet. 

The  steam  barge  Ida  E  left  the  harbor  during  a  heavy  gale  October 
6,  was  compelled  to  return,  and,  in  attempting  the  entrance,  collided 
with  the  north  pier  near  the  shore  line  and  caused  such  damage  that 
the  sea  was  enabled  to  make  a  complete  breach  through  the  work 
into  the  harbor,  carrying  with  it  large  quantities  of  sand.  The  breach 
extended  from  station  4+50  to  6-f  30,  a  distance  of  180  feet,  and  for  a 
further  distance  of  120  feet  the  waling  piece,  through  which  the  tie- 
rods  passed,  was  torn  away.  The  break  was  repaired  by  driving  rows 
of  close  piling  just  outside  of  the  old  cribwork,  capping  them  with  two 
courses  of  superstructure  connected  by  timber  ties,  and  placing  wales 
ENO  94 138 


Digitized  by  VjOOQIC 


2194      REPORT   OP   TJIE  CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

and  connecting  tie-rods  at  the  water  surface;  vertical  sheet  piling  of 
6  by  12  inch  tiinbers  was  driven  along  the  rear  of  channel  row  of  pUes, 
horizontal  backing  timbers  6  by  12  inches  placed  on  the  lake-side  row, 
and  the  stracture  filled  with  stone.  Broken  timbers  adjoining  the 
break  were  taken  out  and  new  ones  put  in  their  place.  Cold  and  stormy 
weather  prevailed  while  these  repairs  were  in  progress,  delaying  their 
completion  until  December  9.  Minor  repairs  were  ma<le  at  other  parts 
of  the  work,  such  as  replacing  broken  or  decayed  timbers,  and  a  row 
of  sheet  piling  placed  in  the  pile  wing  at  inner  end  of  the  north  revet- 
ment, extending  from  the  light-house  wharf  to  the  boat  opening  at 
the  life  saving  station,  a  distance  of  250  feet. 

The  United  States  dredge  Michigan  City  was  at  work  on  the  wing- 
dam  shoal  from  October  6  to  November  20,  where  the  navigable  depth 
was  only  lOj^  feet  when  work  was  commenced;  a  channel  50  feet  wide 
was  cut  to  the  depth  of  18*  feet  through  the  worst  part  of  the  shoal,  the 
amount  excavated  being  17,935  cubic  yards. 

Work  done  during  the  year  by  private  parties  at  this  harbor,  by 
authority  of  the  Secretary  of  War  and  under  the  supervision  of  the 
U.  S.  engineer,  was  as  follows: 

( 1)  By  E.  A,  Graham :  Rebuilding  his  dock  below  the  railroad  bridge, 
about  745  feet  long,  authorized  by  the  acting  Secretary  of  War  Febru- 
ary 23,  1893. 

(2)  By  John  Wallace:  Rebuilding  his  dock  (Vandalia  Dock)  from  a 
X>oint  about  200  feet  above  the  railroad  bridge  and  extending  east- 
wardly  for  a  distance  of  507.4  feet;  instrument  of  authority  dated  May 
25,  1893. 

(3)  By  the  Cincinnati,  Cleveland,  Chicago  and  St.  Louis  (Big  Four) 
Railway  Company:  Rebuilding  east  300  feet  of  wing  dam,  provided  in 
the  river  and  harbor  act  of  July  13, 1892,  authorizing  its  occupation  by 
the  company  for  freight  purposes. 

Also  by  this  company :  Rebuilding  old  revetment  on  the  north  side 
of  entrance  to  Benton  Harbor  Canal,  from  railroad  warehouse  to  mouth 
of  Paw  Paw  River,  a  distance  of  520  feet;  instrument  of  authority 
dated  March  30,  1894. 

All  the  foregoing  structures  have  been  satisijwjtorily  completed  as 
authorized. 

(4)  By  J.  A.  Preston:  Construction  of  new  wharf  in  front  of  his 
property,  extending  from  mouth  of  Morrisons  Channel  to  wharf  at 
mouth  of  the  St.  Joseph  River,  a  frontage  of  about  1,475  feet.  The 
wharf  is  to  be  built  to  conform  to  a  harbor  line  recommended  for  adop- 
tion in  a  report  by  the  United  States  engineer  dated  June  1,  1894,  and 
approved  by  the  Secretary  of  War  June  8, 1894.  The  formal  instru- 
ment of  authority  to  build  the  wharf  is  dated  June  19, 1894. 

The  work  of  construction  was  in  progress  at  the  close  of  the  year. 

A  resurvey  of  the  harbor,  from  its  entrance  to  the  upper  limi  t  of 
interior  navigation  at  Benton  Harbor,  was  made  June  11-10,  1894,  and 
blue-print  copy  of  the  map  will  be  forwarded  when  completed.  It 
shows  a  narrow  entrance  channel  with  a  depth  of  scant  15  feet,  and  an 
interior  navigable  depth  of  from  13  to  14  feet  except  at  crossing  of  the 
wing-dam  shoal  where  scant  12  feet  only  is  available. 

The  condition  of  the  piers  June  30,  1894,  was  as  follows : 

North  pier  and  revetment,  comprising  83 1.5  feet  of  pile  work  and  1,182 
feet  of  crib  work,  had  a  total  length  of  2,013.5  feet,  and  projected  about 
1,300  feet  beyond  the  shore  line;  this  is  more  than  double  the  projec- 
tion of  a  year  ago,  and  is  made  up  by  300  feet  of  pier  extension,  and  a 
back  cutting  of  the  fore  shore  resulting  from  the  breach  made,  in  the 
pier  last  October  and  a  subsequent  washing  out  of  all  adjoining  pier 
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filling,  to  about  4  feet  below  the  water  line,  during  a  severe  gale 
May  18^  1894.  The  sand  thereby  washed  into  the  harbor  would  have 
closed  it  to  navigation  if  an  unusual  outflowing  current  had  not  pre- 
vailed at  the  same  time,  due  to  the  fall  rivers  above.  The  pier  is  really 
unserviceable  along  this  section,  and  its  comi)lete  reconstruction  is 
urgently  needed  for  a  length  of  375  feet.  The  pile  structure  inside  of 
this  section  lacks  filling  and  is  open  to  the  passage  of  sand  into  the 
harbor;  it  should  be  sheet  piled  and  refilled.  The  outlying  800  feet  of 
crib  work  is  in  good  condition,  or  can  be  easily  made  so  by  distributing 
a  small  amount  of  stone  to  supply  deficiencies  in  filling. 

The  south  pier  is  practically  the  same  as  it  was  at  the  commence- 
mentof  the  year — 819  feet  long  and  projecting  550  feet  beyond  the  shore 
line.  The  filling  of  pile  work  has  gone  at  almost  all  points  to  below  the 
water  level,  and  its  restoration  is  essential  to  secure  the  work ;  other- 
wise this  pier  is  in  fair  repair. 

The  estimate  for  189(>  is  as  follows:  For  850  feet  of  crib-pier  exten- 
sion, $?^5,000;  for  rebuilding  375  /eet  of  old  north  pier,  $7,500;  for 
sheet  piling  and  refilling  550  feet  of  pile  work  in  north  pier,  $5,500;  for 
refilling  6(W  feet  of  south  pile  pier,  $3,000;  dredging  and  minor  repairs, 
$5,000;  total,  with  contingencies,  $115,000. 

The  Light-House  Establishment  maintains  a  fourth  order  reyolvin;;  coast  light 
on  the  bluff  south  of  the  harbor,  and  a  fifth  order  harbor  light  and  a  raii^e  light 
on  the  north  i>ier;  there  is  a  life-saving  station  near  the  east  end  of  north  pier. 

The  harbor  is  in  the  Michigan  collection  district,  Michigan ;  port  of  entry,  Grand 
Haven,  Mich. 

Appropriations  for  improving  St.  Joseph  Harbor  and  River,  Michigan. 

July  4,  1836 $20,000  \  June  10,  1872 $3,000 

March3,  1837 15,000     June  23,  1874 2.000 

July  7, 1838 51, 113  :  March  3,  1875 35,000 

March  3, 1843 25,  000  |  AuguRt  14,  1876 12,000 


June  11,  1844 20,000 

♦August  30,  1852 10,000 

June28,  1864 15,000 

June  23,  1866 6,000 

March2,1867 23,000 

Allotted  from  harbors  on 
Northwestern      Lakes, 

1867 $7,500 

Transferred    in    1870   to 
Grand  Haven  Harbor . .        500 

7,000 

Julvll,  1870 15,000 

March  3, 1871 10,000 


JunelS,  1878 i:>,000 

March  3,  1879 6,000 

June  14,  1880 8,000 

March  3, 1881 10,000 

Augu8t2,  1882 12,0rK) 

July  5,  1884 15,000 

Augu8t5,  1886 10,000 

August  11,  1888 12,000 

September  19,  1890 20,  OOO 

July  13,  1892 60,000 

Total 434,113 


Original  estimated  cost  of  the  work  as  revised  in  1892 . , $519, 1 13. 00 

Whole  amount  appropriated  from  1836  to  and  including  act  of  July  13, 

1892 434,113.00 

Whole  amount  expended  to  June  30,  1894 432,814.02 

Money  statement, 

July  1,  1893,  balance  unexpended $48, 588. 91 

June  30,  1894,  amount  expended  during  fiscal  year 48, 290. 73 

July  1, 1894,  balance  unexpended 298. 18 

July  1,  1894  ontstanding  liabilities 109.97 

July  1, 1894,  balance  available 188.21 

can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896 
I  compliance  with  requirements  of  sections  2  of  river  and 


(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  1 15, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1H98. 


*  Amount  carried  to  surplus  fund,  $0. 80. 
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COMMSRCX^U:.  STATISTICS^   ST.   JOSEPH  AND  BENTON   HARBOR,  MICHIGAN. 

Entrances  and  clearances. 


Year. 


,^UInb6r.  I  ^ii^t^. 


Tonnacie. 


FisOAl  year— 

1884 

1886 

1886 

1887 

1888 

Calendar  year  1889 


560       $1, 096. 14 
467  I  361.57 

789  218.53 

580  ! 

679    

966    


144,000 
208,797 
350.925 


Tear. 


1890  (inclnding  Benton  Harbor) 

1891  (including  Benton  Harbor). 

1892  (including  Ben  ton  Harbor) . 

1893  (including  Benton  Harbor) . 


Number. '  Tonnage. 


948  131,607 

742  '  215,334 

1,728  I  707.285 

1,576  1,125,063 


Yessels  cleared. 


Number.    Tonnage. 


131, 395 

215,591 

707, 785 

1, 125, 938 


The  Graham  &,  Morton  Transportation  Company  established  a  regular  line  of 
steamers  het'ween  this  port  and  Milwaukee,  Wis.,  to  succeed  to  the  business  of  the 
St.  Joseph  and  Lake  Michigan  Transportation  Company  and  the  Milwaukee  and 
Eastern  Transportation  Company.  The  Flint  and  Pere  Marquette  Steamship  Line 
has  made  two  or  three  trips  per  week  to  this  port  during  the  season,  briueing  large 
quantities  of  salt  from  Manistee,  Mich.  The  equipment  of  the  lines  heretofore 
operated  to  Chicago  has  been  increased. 

Receipts  and  shipments  hy  vessel  at  St,  Joseph  and  Benton  Harbor,  Michigan,  189S. 

(Compiled  from  Btatemeuts  furnisbed  by  the  Graham  &  Morton  Transportation  Company  of  St. 
.  Joaeph,  Kicb.,  and  the  collectors  of  customs  at  St.  Joseph  and  Benton  Harbor,  Michigan.] 


Articles. 


Cedar  posts number . . 

Flbur barrels. . 

Fruit,  miscellaneous,  pack- 
ages  

Grain bushels. . 

Gravel cubic  yards . . 

Hay  aud  feed 

Iron  aud  ore 

Laths 

Leather 

Li.meand  cement.. barrels.. 

Live  stock head. . 

Lumber M  feet,  B.  M . . 

Machinery 

Merchandise,  general 

Miscellaneous 

Salt barrels. . 

Shiuglcs 

Slabs cords.. 

Stone do... 


Total. 


Quantity.       Tons, 


15,000 
40,600 

13,180 
111,040 

500 


25,000 


1,000 

110 

33,553 


400,500 

75,  000 

800 

1,600 


150 
4,060 

198 

2,820 

750 

1,503 

1,700 

10,000 

75 

800 

45 

64,908 

200 

2,300 

14, 732 

66,070 

16,000 

2,000 

9,500 


Articles. 


187, 371 


SHIPPKD. 

Apples  and  pears,  barrels. 
Farm  products,  miscella- 
neous   

Fish 

Flour barrels . . 

Frult,misceilaneous,pack- 

^ages 

Grapes baskets. . 

Hay  and  feed 

Iron  and  or© 

Lime  and  cement,  barrels. . 

Livestock head. . 

Lumber feet^  B.  M . . 

Machinery 

Merchandise,  general 

Miscellaneous 

Paper  

Peaches baskets . . 

Pot^vtoes bushels.. 


Quantity.       Tons. 


30,000 


Total. 


11,962 

1, 138. 436 
700,000 


2,  000 

209 

128,  000 


400,000 
50,000 


3,500 

1,000 

800 

1,195 

20,077 

3,500 

18 

2,000 

400 

74 

224 

300 

777 

8.504 

1,070 

4,000 

1,600 


44,039 


In  addition  to  the  above,  a  total  of  189,275  passengers  were  carried  by  vessels  trading  at  this  jwrt. 


Digitized  by  VjOOQIC 


APPENDIX   L  L — REPORT   OF   LIEUT.  COL.  LYDECKER.      2197 

LL3. 
IMPROVEMENT  OF  ST.  JOSEPH  RIVER,  MICHIGAN. 

The  only  portion  of  the  river  used  for  commercial  purposes  in  recent 
years  is  the  lower  stretch  of  about  25  miles,  from  its  month  at  St. 
Joseph  to  Berrien  Springs.  Throughout  this  section  it  is  very  crooked, 
the  land  distance  between  extremities  being  but  little  more  than 
half  the  distance  by  river.  It  is  obstructed  by  a  number  of  shoals 
and  ripples,  over  which  the  water  flows  in  a  thin  sheet,  with  channel 
depths  of  approximately  2  feet,  while  the  general  depth  in  intervening 
pools  will  run  from  4J  to  6  feet,  or  even  to  7  or  8  feet  in  some  of 
them. 

The  river  and  harbor  act  of  August  11,1888,  appropriated  $2,500  for 
improving  the  river  within  the  limits  above  indicated,  and  a  project  for 
its  expenditure  with  a  view  to  obtaining  a  low-water  channel  of  3 
feet  was  approved  March  27,  1889.  The  plan  of  operations  provided 
for  removing  snags  and  sunken  logs,  closing  secondary  channels  by 
brush  and  stone  dams,  and  concentrating  the  flow  at  other  points,  as 
found  necessary,  by  wing  dams.  The  plan  has  been  followed  as  far  as 
could  be  with  the  small  sums  appropriated  for  the  work,  and  has  pro- 
vided the  anticipated  depth  of  3  feet  at  the  improved  places 5  but 
other  shoal  places  remain,  and  the  structures  already  erected,  having 
necessarily  been  of  a  light  and  inexpensive  character,  are  in  need  of 
additions  and  repairs. 

Operations  during  the  past  flscal  year  were  as  stated  in  the  following 
extract  from  the  report  of  F.  W.  Lehnartz,  assistant  engineer,  in  local 
charge  of  works  in  that  portion  of  this  district: 

Tho  dam  closing  the  south  arm  of  the  river  at  Twin  Springs  Island  had  been  dam- 
aged by  the  spring  freshets  and  a  new  channel  had  been  scoured  by  the  river  near  the 
head  of  the  island.  This  new  division  of  the  river's  volume  reduced  the  effective  cur- 
rent in  the  main  channel,  and  navigation  was  practically  closed  at  this  point.  New 
shoals  had  also  formed  on  Long  Reach,  and  in  July  operations  to  improve  these  con- 
ditions were  commenced.  The  closing  dam  at  Twin  Springs  Island  was  repaired  by 
the  a<ldition  of  brush  and  stone,  and  extended  235  feet  to  a  point  on  the  island  which 
seemed  to  offer  special  resistance  to  erosion  by  the  river.  The  old  training  dike  at 
foot  of  Twin  Springs  Island  was  repaired. 

Dam  Nos.  1,  6,  and  9,  on  Long  Reach,  were  repaired  and  made  more  effective  by 
raising  them  about  L  foot,  and  a  new  dam,  No.  13, 150  feet  long,  was  built  between 
Nos.  6  and  9.  In  addition,  two  new  dams,  Nos.  14  and  15,  each  1^  feet  long,  and  rest- 
ing against  the  north  shore,  were  constructed  to  further  restrict  the  low-water 
width  of  tho  river. 

As  the  main  channel  at  Royalton  Island  showed  a  tendency  to  shoal,  the  south 
arm  was  closed  by  a  dam,  throwing  all  the  water  into  the  main  channel.  These 
operations  were  completed  September  30,  1893. 

The  maintenance  of  this  navigation  requires  further  dam  construc- 
tion, repair  of  existing  structures,  and  the  removal  of  snags  and  logs. 
For  these  purposes  an  appropriation  of  $2,500  is  needed. 

Appropriations  for  improving  St,  Joseph  liivery  Michigan, 

August  11,  1888 $2,500.00 

September  19,  1890 1,000.00 

Total 3,500.00 

Whole  amount  appropriated,  including  allotment  from  appropriation  for 

St.  Joseph  Harbor  by  act  of  July  13,  1892 4,500.00 

Whole  amount  expended  to  June  30,  1894 4,129.24 
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Money  statement. 

Jnly  1,  1893,  balance  unexpended $1,049.73 

June  30,  1894,  amount  expended  during  fiscal  year 678. 97 

July  1,  1894,  balance  unexpended 370. 76 

(  Amountthatcan  be  profitably  expendedin  fiscal  year  ending  June  30,1896      2, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS,  ST.  .TOSKPH  RIVER,  MICHIGAN,  1893. 

The  steamer  May  Graham  (95  tons,  load  draft  30  inches)  made  100  trips  from  St. 
Joseph  to  Berrien  Springs  and  return,  carrying  10,000  passengers  and  6,234  tons  of 
miscellaneous  freight. 


LL4. 

IMPROVEMENT  OF  SOUTH  HAVEN  HARBOR,  MICHIGAN. 

Before  improvement  by  the  General  Government  the  citizens  of 
South  Haven  had  constructed  piers  and  revetments  at  the  mouth  of  the 
Black  Eiver,  and  thereby  obtained  a  channel  into  Lake  Michigan  6  or  7 
feet  deep  and  85  feet  wide;  the  improvement  thus  started  was  taken 
up  by  the  Government  in  1867,  under  a  plan  of  operations  that  provided 
for  increasing  the  channel  to  a  width  of  120  feet  between  piers  extended 
far  enough  into  Lake  Michigan  to  obtain  and  hold  a  navigable  depth 
of  12  feet;  the  original  project  was  subsequently  modified  to  make 
the  entrance  width  between  piers  177  feet,  and  extend  the  navigable 
channel  upstream  to  the  highway  bridge,  about  half  a  mile  above  the 
piers.  The  total  length  of  piers  and  revetments  built,  up  to  the  year 
1888,  aggregated  3,145  feet,  and  no  extensions  have  be«n  made  to  them 
since  that  time. 

Operations  during  the  past  fiscal  year  were  as  stated  in  the  following 
extract  from  report  made  F.  W.  Lehnartz,  assistant  engineer,  in  local 
charge  of  harbors  on  the  eastern  shore  of  Lake  Michigan : 

The  rebuilding  above  water  of  the  old  crib  work  in  the  south  pier,  station  9+98 
to  13-f  54i,  commenced  in  May,  1893,  was  completed  September  19.  The  remainder  of 
the  old  timber  work  above  water,  station  11 4-95  to  9+98,  was  removed,  as  also  the 
stone  filling  and  the  6  courses  of  new  superstructures  completed  to  station  9+98. 
The  old  stone  filling  was  replaced  in  the  work,  mooring  posts  were  built  into  it  at 
distances  of  50  feet,  and  a  walk  3  feet  wide  placed  along  each  side  wall.  The  old 
work  between  stations  8+70  and  9+98,  and  between  stations  13+54^  and  14+02  was 
repaired,  and  the  decayed  top  timber  of  the  channel  wall,  south  pier,  stations  13+88 
to  14+47,  replaced  by  new  timber. 

Soundings  made  July  29-31,  1893,  showed  the  existence  of  a  shoal  with  only  11  feet 
water  in  the  river  channel  near  the  winding  basin,  a  narrow  channel  with  12  feet 
water  thence  to  the  revetments  of  the  entrance,  11.5  feet  between  piers  and  revet- 
ments 'and  11.8  feet  on  the  bar.  To  improve  this  condition  the  United  States  dredge 
Michigan  City  commenced  dredging  July  31,  and  by  October  2,  when  it  was  com- 
pleted, had  removed  the  shoal  near  the  winding  basin  by  dredging  an  area  75  feet 
wide,  about  150  feet  long,  and  15  feet  deep  below  zero  of  gauge,  had  widened  the 
river  channel  from  station  14  to  the  revetments  by  a  cut  ^  feet  wide  and  15  feet 
deep,  and  the  channel  between  the  revetments  by  a  cut  25  feet  wide  and  15  feet  deep, 
from  the  inner  end  to  station  7,  and  had  deepened  and  widened  the  channel  between 
the  piers  by  a  cut  50  feet  wide  and  17  feet  deep  from  station  10  to  15+50.  The  total 
quantity  of  sand  and  clay  removed  from  these  cuts  was  23,865  cubic  yards.  During 
the  time  from  September  2  to  September  20  the  dredge  was  absent  from  the  harbor, 
having  been  sent  to  Saugatuck  for  needed  dredging  at  that  point. 
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At  the  opening  of  navigation  in  1894  the  channel  at  the  entrance  was  again  found 
filled  up,  as  nsaal.  Soundings  of  April  13-14  showed  an  available  depth  of  10  feet 
on  the  outlying  bar  and  10  feet  between  the  piers  to  shore  line;  thence  generally  13 
feet  to  the  steamboat  landing.  The  United  States  dredge  Farquhavt  after  fitting  out 
at  Grand  Haven,  was  at  once  dispatched  to  South  Haven,  arriving  there  Apru  21. 
The  channel  across  the  bar  was  again  dredged  out  to  a  width  of  75  fectand  depth  of 
17  feet,  the  channel  between  piers  by  a  cut  25  feet  wide  and  15  feet  deep  from  sta- 
tion 8  to  15+30,  and  by  a  second  adjacent  cut  of  the  same  dimensi(ms  from  station 
8  to  12,  and  a  shoal  below  the  highway  bridge,  station  24+70  to  25+30,  immediately 
in  front  of  the  steamboat  landing,  was  removed.  This  work  was  completed  on  May 
14,  leaving  a  through-going  channel  width  not  less  than  12  feet  water,  and  the  dredge 
was  sent  to  Holland  Harbor.  The  material  dredged  at  this  time  measured  7,893  cubic 
yards. 

During  the  storm  of  October  6  the  portion  of  the  south  revetment  from  station 
4+77  to  6+22,  a  plank-beam  structure,  caved  into  the  channel  and  was  washed 
away.  The  lateness  of  the  season  prevented  repairs,  but  to  prevent  the  break  from 
enlarging  until  more  permanent  repairs  can  be  made,  the  remaining  work  was 
strengthened  by  driving  two  piles  at  each  end,  one  in  front  and  the  other  well  in 
the  rear,  and  tying  them  togetner  with  chain. 

The  condition  of  the  harbor  works  at  the  date  of  this  report  is  as 
follows : 

North  pier. — ^(Jomiirising  606  feet  of  crib  work,  524  feet  pile  pier  and 
revetment,  and  462  feet  sheet  pile  revetment — has  a  total  length  of  1,692 
feet  and  projects  730  feet  beyond  the  shore  line.  The  section  of  pile 
pier  and  revetment  is  badly  dilapidated  and  needs  rebuilding  above 
water.  More  than  one-haltof  the  old  crib  work  was  built  from  twenty- 
four  to  twenty-six  years  ago,  and  must  also  be  rebuilt  above  water; 
considerable  addition  to  filling  is  required  to  put  the  pier  in  a  safe  and 
serviceable  condition. 

The  south  pier,  comprising  555  feet  crib  work,  143  feet  pile  revet- 
ment, and  855  feet  plauk-beam  revetment,  has  a  total  length  of  1,553 
ieet,  and  projects  510  feet  beyond  the  shore  line.  The  plank-beam 
revetment  is  badly  wrecked  in  parts,  the  remainder  liable  to  give  way 
at  any  time,  and  all  should  be  rebuilt;  but  it  is  believed  that  appropria- 
tions for  the  improvement  of  this  harbor  should  no  longer  be  charged 
with  the  expense  of  maintaining  this  interior  revetment,  as  the  adjoin- 
ing i)roperty  is  mostly  occupied  and  used  for  commercial  purposes  by 
private  parties  and  corporations. 

The  depth  of  water  requisite  for  navigation  at  this  harbor  cannot 
be  maintained  until  the  piers  are  extended  to  the  15-foot  curve  in  Lake 
Michigan ;  additions  of  250  feet  and  450  feet  must  be  made  to  the  north 
and  south  piers,  respectively,  to  accomplish  this,  and  the  present  proj- 
ect provides  for  extensions  aggregating  half  that  amount.  The  interior 
navigation  can  only  be  maintained  by  constant  dredging,  the  river 
being  narrow  and  the  north  bank  without  revetment. 

The  estimate  for  1896  is  as  follows:  For  extending  north  pier  150 
feet  and  south  pier  200  feet,  under  existing  project,  t42,000;  rebuild- 
ing above  water  875  feet  north  pier  and  refilling  same,  $8,750;  refilling 
piers  and  minor  general  repairs,  $2,500;  dredging,  $4,000,  making,  with 
contingencies,  $62,000. 

Appropriai'i4yn9  for  improving  harbor  at  South  Haven,  Mich. 


March  2,  1867 $43,000 

Jnlyll,  1870 10,000 

March  3, 1871 15,000 

June  10,  1872 12,000 

M.irch3,  1873 20,000 

Juno23,  1874 10,000 

March3,  1875 10,000 

Augu8tl4,1876 10,000 

JonelS,  1878 12,000 

March3,  1879 7,500 


June  14,  1880 $5,000 

March  31, 1881 5,000 

August  2,1882 10,000 

July  5, 1884 7,500 

AugU8t5, 1886 5,000 

August  11, 1888 10,000 

Septemher  19, 1890 -'*...--  15,  000 

July  13, 1892 10,000 

Total 217,000 
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Original  estimated  cost  of  the  work,  1866,  amended  in  1869, 1872,  and  1892 .  $262, 000. 00 
Whole  amount  appropriated  from  1866  to  and  including  act  of  July  13, 

1892 217,000.00 

Whole  amount  expended  to  June  30,  1894 : 215,731.06 

Money  statement 

July  1,  1893,  balance  unexpended $6, 564. 68 

June  30,  1894,  amount  expended  during  fiscal  year 6,  295. 74 

July  1,  1894,  balance  unexpended 268. 94 

July  1,  1894,  outstanding  liabilities 12. 50 

July  1,  1894,  balance  available... 256.44 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    62, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMBRCIAL  STATISTICS,    SOUTH  HAVEN   HARBOR,   MICHIGAN. 

Entrances  and  clearances. 


Tear. 


Fiscal  year— 

1884 

1885 

1886 

1887 

1888 

Calendar  year— 

1889  (estimated) 

1890« 

1891 

18U2.::', 

1803, 


Namber. 


Eevenue 
collected. 


Tonnage. 


466 

$555.72 
204.50 
113.55 

361 
283 

264 

52,800 
29,134 

420 

1,080 

2,246 

128  880 

2,994 

201  380 

3,060 

212, 180 
261.730 

3,822 

Receipts  and  shipments  by  vessel,  189S. 
[Compiled  from  statement  furnished  by  C.  J.  Monroe,  esq.,  South  Haven,  Mioh.] 


Articles. 


BBCEIVED. 


Brick 

Cedar  i)08ts number. . 

Coal 

Grain 

Gravel cubic  yards. . 

Hay  and  feed 

Lath number . . 

Lime  and  cement. .  barrclH. . 

Lumber fe<*t,  B.  M . . 

Mnchinery 

Merchandise,  general 

Baw  hides 

Sa  1 1 barrels . . 

Shingles number. . 

Stone 

Tan  bark cords . . 

Tan-bark  extract,  .bari-els. . 

Total 


Quantity. 


3,500 


445 


863,000 

1,200 

7,  353,  000 


2,223 
4, 287, 000 


260 
700 


Tons. 


375 
70 
200 
859 
679 
360 
259 
156 
12,868 
200 
2,805 
252 
311 
536 
275 
260 
140 

20, 506 


Articles. 


Quantity. 


Tons. 


Apples  and  pears  .barrels. 

Berries crates . . 

Brick number. . 

!Farra  prodncts 

Fish 

Flour barrels.. 

Leather 

Live  stock 

Lumber 

Merchandise,  general 

Peaches   and  grapes, 

baskets 

Pickles barrels.. 

Potatoes bushels. . 

Slabs cords.. 


3,070 

6,000 

85,000 


980 


Total., 


1, 178, 060 

500 

3,440 

560 


307 

750 

213 

488 

17 

98 

160 

213 

2,506 

330 

7.068 

63 

103 

1,505 


13,821 
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LL5. 
IMPROVEMENT  OF  SAUGATUCK  HARBOR,  MICHIGAN. 

This  harbor  is  at  the  mouth  of  the  Kalamazoo  Eiver,  where  the  chan- 
nel depth  before  improvement  was  generally  not  over  5  feet.  Its  con- 
dition was  tirst  improved  by  a  private  company  which  built  two  slab 
piers  for  confining  the  river  current,  and  thereby  obtained  a  channel 
depth  of  7  feet  temporarily.  Its  further  improvement  was  commenced 
by  the  General  Government  in  1869,  and  from  that  time  to  1882  the  piers 
were  extended  and  interior  channel  revetments  constructed  until  they 
had  a  total  length  of  1,907  feet  on  the  north,  and  3,863  on  the  south 
side,  all  of  pile  work.  Since  1882,  appropriations  having  been  too  small 
to  keep  these  structures  in  repair,  they  have  gradually  gone  to  decay. 
The  navigable  channels  opened  through  the  harbor  from  time  to  time 
by  dredging,  fill  up  again  very  soon  after  the  departure  of  the  dredge. 

This  harbor  is  the  natural  outlet  for  the  products  of  a  highly  culti- 
vated section  of  country  and  would  be  the  scene  of  active  commerce 
if  improved  so  as  to  afford  any  reliable  navigation.  The  approved 
project 'calle<l  for  a  12-foot  navigation,  but  the  existing  works  are  wholly 
unequal  to  providing  it  or  anything  approximating  it;  the  lake  end  of 
the  piers  are  not  beyond  the  curve  of  4- foot  depth  in  Lake  Michigan, 
and  the  structures  are  simply  wrecks  in  their  present  condition. 

Operations  during  the  past  fiscal  year  were  as  follows :  At  the  begin- 
ning of  the  year  the  United  States  dredge  Michigan  City  was  at  work 
dredging  a  channel  at  the  outer  bar  and  the  worst  shoals  inside;  the 
work  was  continued  to  July  28,  when  the  total  excavation  of  23,881 
cubic  yards  was  completed,  resulting  in  a  narrow  channel  from  10  to 
12  feet  deep  where  depths  of  from  5  to  6  feet  had  existed  at  the  com- 
meno>ement  of  operations.  About  11,000  yards  of  the  amount  above 
reporter!  was  excavated  between  June  13  and  30, 1893.  The  entrance 
channel  lasted  but  a  short  time,  and  the  dredge  was  again  sent  there 
September  2  to  reopen  it  and  dredge  an  interior  sboal  that  had  devel- 
ox>ed  opposite  the  light-house.  Work  was  continued,  with  considerable 
delays  on  account  of  stormy  weather,  until  September  18,  when  the 
money  available  was  nearly  exhausted,  and  operations  were  suspended 
after  excavating  4,826  cubic  yards,  resulting  in  a  narrow  13-foot  chan- 
nel thi'ough  the  worst  part  of  the  outer  bar  and  one  10  feet  deep 
through  the  interior  shoal.  Survey  of  the  harbor  made  June  6-9, 1894, 
showed  depths  of  only  6  to  7  feet  on  the  several  bars  and  shoals,  but 
there  were  no  sufficient  funds  available  for  effective  work,  and  the 
result  is  that  the  harbor  is  now  practically  closed  to  navigation. 

The  present  condition  of  the  harbor  works  is  as  follows:  The  north 
pier,  with  a  total  length  of  716  feet  of  pile  work,  projects  200  feet  beyond 
the  shore  line;  its  filling  is  all  gone  and  the  sea  has  an  uninterrupted 
sweep  through  the  work.  The  south  pier  has  a  total  length  of  3,863 
feet  of  piling  and  projects  210  feet  beyond  the  present  shore  line;  from 
its  outer  end,  for  a  distance  of  2,525  feet,  this  pier  is  a  total  wreck  and 
can  only  be  preserved  for  further  use  by  rebuilding  it  above  water  and 
refilling  it.  Further  inside  the  timber  work  is  in  fair  repair,  but  the 
filling  is  nearly  all  gone. 

If  there  be  any  intention  to  maintain  this  as  a  navigable  harbor,  a 
general  reconstruction  of  existing  structures  is  necessary.  If  an  estab- 
lishment of  a  navigable  depth  of  12  feet,  as  heretofore  contemplated,  is 
to  be  accomplished,  the  old  works  must  be  put  in  serviceable  condition, 
as  above  indicated,  and  both  piers  extended  to  the  curve  of  15-foot 
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depth  in  Lake  Michigan,  now  distant  1,000  feet  and  800  feet  from  the 
north  and  south  pier  ends,  respectively.  No  estimate  for  the  above 
'work  is  submitted  for  the  reason  that  there  is  no  present  authority  for 
undertaking  it,  and  the  estimate  below  is  therefore  confined  to  that 
needed  for  dredging  to  open  temporary  channels  at  times  when  they  are 
most  needed,  and  for  such  repairs  as  are  requisite  to  gave  the  existing 
works  from  total  destruction. 

The  estimate  for  1896  is,  therefore,  as  follows:  For  rebuilding  2,800 
feet  of  north  and  south  piers  above  water  and  refilling  same,  $U8,000 ; 
for  dredging,  $5,000;  making,  with  contingencies,  $35,000. 

The  Light  House  Establishment  maintains  a  fifth-order  light  on  the  north  side  of 
the  entrance. 

The  harbor  is  included  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven^  Mich. 

Appropriations  for  improving  harhor  at  Saugatuck,  Mich, 


July  25,1868 $23,900 

April  10, 1869 6,039 

July  11,  1870 10,000 

March  3, 1871 10,000 

June  10,  1872 15,000 

March3,1873 10,000 

June  23,  1874 10,000 

March  3, 1875 10,000 

AugustU,  1876 3,000 

June  18,  1878 2,500 


March3,1879 $5,000 

June  14,  1880 5,000 

March  3, 1881 5,000 

August  2.  1882 8,000 

July  5,1884 4,000 

August  5, 1886 8,000 

August  11, 1888 5,000 

July  13,1892 6,000 

Total 145,439 


Original  estimated  cost  of  the  work,  1867,  modified  in  1869,  1870,  1875, 
and  1882 $175,699.46 

Whole  amount  appropriated  from  1868  to  and  including  act  of  July  13, 

1892 146,439.00 

Whole  amount  expended  to  June  30,  1894 145,430.15 

Money  statement. 

July  1,  1893,  balance  unexpended $2,268.02 

J  une  30,  1894,  amount  expended  during  fiscal  year 2, 259. 17 


July  1,  1894,  balance  unexpended... 
Julj'  1,  1894,  outstanding  liabilities. 

July  1,  1894,  balance  available 


8.85 
8.13 


.72 


I  Amount  (estimated)  required  for  completion  of  existing  project 30, 260.  00 

I  Amount  that  can  be  prolitabl^v  expended  in  fiscal  vear  endin  g  J  une  30, 1896    35, 000.  00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS,  SAUGATUCK   HARBOR,  MICHIGAN. 

Entrances  and  clearances. 


Years. 


^-i--'  ^^-iSJ. 


Fiscal  year— 

1884 

1885 

1886* 

1887* 

Calendar  vear— 

1888 

1889 

1890 

1891 

1892- 

1893 


300 
265 


314 
178 
492 


$422.84 
118.86 


Tonnage. 


132,400 
76, 3e«l 
42,000 

120,  UOO 


163,632 


*  Not  stated. 
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BeompU  and  shipments  hy  vessel,  189S, 
[Compiled  £tom  statement  furnished  by  Grifi^  &>  Henry,  Saugataok,  Mioh.] 


Articles. 

Quantity. 

Tods. 

Articles. 

Quantity. 

Tons. 

BECBtVSD. 

nankf^ts.  nnmlMr 

2,000,000 

1.000 

2,750 
700 

BHiPPRD— continued. 
Fish 

600 

07 

Coal,  iron  ore,  and  machin- 

113 

erv 

Pruit,  miscellaneous,  pack- 
ages   

19,682 

Liittic  and  cement,  barrels. . . 

700 

295 

Ijtimber 

Furniture 

10 

Merchandise,  general 

Live  stock,  heads 

20 

1,608,875 

1,292 

377 

3 

T'flAPhAH    hAAkfttji 

37,722 
44 

Total 

7,606 

Potatoes,  bushels 

Poultry  and  lambs,  coops. . 
Total 

19 

SHIPPED. 

314 

31 

38,334 

Apples  and  pears,  barrels . . 

REPORT    OF    COST    OF    OOMPLETINa    IMPROVEMENT    OF   SAUGATUCK 

HARBOR^  MICHIGAN, 

[Printed  as  House  Ex.  Doc.  Ko.  261,  Fifty-third  Congress,  second  session.] 

War  1)epart>ient, 
Washington^  D,  C,  August  10,  1894, 
Sir:  1  nave  the  honor  to  acknowledge  the  receipt  of  a  resolution  of 
the  House  of  Eepresentatives,  dated  July  18,  1894,  concurred  in  by  the 
Senate  on  July  26,  1894,  requesting  the  Secretary  of  War — 

to  furnish  the  Hoase  with  an  estimate  of  the  probable  cost  of  completing  the 
improvement  of  Saugatuck  Harbor,  Michigan,  under  the  project  of  eighteen 
hundred  and  sixty-seven,  as  modified  in  eighteen  hundred  and  sixty-nine,  eighteen 
hundred  and  seventy,  eighteen  hundred  and  seventy-five,  eighteen  hundred  and 
eighty-two,  and  the  improvemente  recommended  in  the  report  of  the  Chief  of 
Engineers  for  the  year  eighteen  hundred  and  ninety-three,  Apppendix  M  M, 

and  in  response  to  the  above  resolution  to  transmit  herewitli  a  letter 
from  the  Acting  Chief  of  Engineers,  dated  the  8th  instant,  submitting 
the  accompaying  copy  of  a  report,  dated  the  4th  instant,  from  Lieut. 
Col.  G.  J.  Lydecker,  Corps  of  Engineers,  the  officer  in  chargjB  of  the 
improvement  of  the  harbor  in  question. 

Colonel  Lydecker  estimates  the  cost  of  the  improvement  i)roposed  at 
$260,000,  and  states  that  the  maintenance  of  the  improvement  would 
probably  call  for  annual  dredging  at  an  estimated  cost  of  about  $3,000. 
Very  respectfully, 

Joseph  B.  Doe, 
Assistant  tkerelary  of  War, 
The  Speaker  of  the  House  of  Eepbbsbntatives. 


LETTEB  OF   THE   CHIEF   OF  ENGINEEBS. 

Office  of  the  Chief  of  ENaiNEERs, 

United  States  Akmy, 
Washington,  D.  O.,  August  <9,  1894, 
SiB:  I  have  the  honor  to  return  herewith  resolution  of  the  House  of 
Eepresentatives  of  July  18, 1894,  concurred  in  by  the  Senate  July  26, 
1894,  requesting  the  Secretary  of  War  "to  furnish  the  House  with  an 
estimate  of  the  probable  cost  of  completing  the  improvement  of  Sauga- 
tuck Harbor,  Michigan,  under  the  project  of  1867,  as  modified  in  1869, 
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1870, 1876, 1882,  and  the  improvements  recommended  in  the  report  of 
the  Chief  of  Engineers  for  the  year  1893,  Appendix  M  M,''  and  in  answer 
to  its  reference  to  this  office  to  submit  the  accompanying  copy  of  report 
of  the  4th  instant  on  the  subject  from  Lieut.  Col.  G.  J.  Lydecker,  Corps 
of  Engineers,  the  officer  in  charge  of  the  improvement  of  the  harbor 
in  question. 

Col.  Lydecker  submits  an  estimate  amounting  to  $260,000  as  the  cost 
of  the  improvement  proposed  at  Saugatuck  under  the  call  contained  iu 
the  accompanying  resolution. 

The  maintenance  of  the  improvement  would  probably  call  for  annual 
dredging  at  a  cost  of  about  $3,000. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Acting  Chief  of  Bngineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  lieut.  col.  o.  j.  lydecker,  corps  of  engineers. 

United  States  Engineer  Office, 

Detroit,  Mwh.,  August  4,  1894, 
General  :  Complying  with  instructions  of  July  28,  I  submit  the 
following  report  concerning  the  inquiry  presented  in  the  resolution 
adopted  in  the  House  of  Representatives  July  18, 1894,  and  agreed  to 
by  the  Senate  July  26,  1894,  via: 

[Fifty -third  Congreas,  second  session,  Ck>ngressof  the  Unltud  States.] 

In  the  House  of  Representatives,  July  18, 1894, 

Resolved  hyihe  House  of  Representatives  {the  Senate  concurring) y  That  the  Secretary 
of  War  be  requested  to  furnish  the  Honse  with  an  estimate  of  the  probable  cost  of 
completing  the  improvement  of  Saugatuck  Harbor,  Michigan,  under  project  of 
eighteen  hundred  and  sixty-seven  as  modified  in  eic^hteen  hundred  and  sixty-nine, 
eighteen  hundred  and  seventy,  eighteen  hundred  and  seventy-five,  eighteen  hundred 
and  eighty-two,  and  the  improvements  recommended  in  the  report  of  the  Chief  of 
Engineers  for  the  year  eighteen  hundred  and  ninety -three,  Appendix  M  M. 

Attest:  Jambs  Kerr, 

Clerk. 

In  the  Senate  op  the  United  States,  July  26,  1894. 
Resolved.  That  the  Senate  agree  to  the  foregoing  resolutiou  of  the  House  of  Repre- 
sentatives. 
Attest;  Wm.  R.  Cox, 

Secretary. 

The  resolution  appears  to  contemplate  two  estimates: 

(1)  ^Estimate  of  the  probable  cost  of  completing  the  improvement  of 
Saugatuck  Harbor,  Michigan,  under  the  project  of  1867,  as  modified  in 
18G9,  1870, 1875,  1882. 

(2)  Estimate  of  cost  of  the  "  improvements  recommended  in  the  report 
of  the  Chief  of  Enfi:ineers  for  the  year  1893,  Appendix  M  M." 

By  the  project  of  1867  it  was  proposed  to  dredge  a  channel  200  feet 
wide  and  12  feet  deep  from  Lake  Michigan  into  the  mouth  of  the  Kala- 
mazoo Kiver,  and  protect  the  channel  between  crib  piers  extending  to 
the  12-foot  curve  in  the  lake,  these  piers  to  be  in  extension  of  about 
2,000  linear  feet  of  slab  piers  already  built  by  local  enterprise.  The 
estimated  cost  was  as  follows:  For  2,048  feet  of  crib  piers,  $158,446.90; 
for  dredging,  $44,848.90;  total,  $203,295.80.  The  modification  of  1869 
was  recommended" "  as  the  best  that  can  be  done  with  the  amount  of 
money,"  and  related  mainly  to  improving  the  lower  reach  of  the  river 
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by  dredging,  protecting  the' dredged  channels  by  pile  revetments,  and 
building  192  linear  feet  of  crib  work  in  extension  of  the  north  slab  pier; 
the  project  of  1870  simply  related  to  so  much  of  this  work  as  was  to  be 
built  on  the  north  side  of  the  channel.  The  estimated  cost  of  the 
project  of  1869-'70  was  as  follows:  For  192  linear  feet  crib  pier, 
$8,038,365  for  5,130  linear  feet  pile  revetments,  $63,175.20:  for  dredg- 
ing, $15,185;  total,  $86,398.56. 

The  project  of  1875  provided  for  restoration  and  preservation  of 
revetments,  built  in  accordance  with  the  project  of  1869-'70,  at  an  esti- 
mated cost  of  $10,000. 

The  conclusion  arrived  at  in  1882  was  that  future  appropriations 
should  be  applied  merely  te  maintaining  the  existing  conditions  of  the 
improvements.  This  is  not  regarded  as  having  modified  previous  proj- 
ects, but  simply  as  serving  to  suspend  operations  under  them,  and  it 
is  to  be  omitted  from  consideration  in  the  estimate  now  submitted  in 
response  to  the  first  part  of  the  resolution,  viz : 

Estimate  of  the  probable  cost  of  completing  the  improvement  of  Sangatuck  Har- 
bor, Michigan,  under  the  project  of  eighteen  hundred  and  sixty-seven  as  modified 
in  eighteen  hundred  and  sixty-niue,  eighteen  hundred  and  seventy,  eighteen  hun- 
dred and  seventy-five,  and  eighteen  hundred  and  eighty-two,  as  follows : 

Building  1,100  linear  feet  crib  work,  extending  north  pier  to  12-foot  curve. .  $82, 500 

Building  800  linear  feet  crib  work,  extending  south  pier  to  12  foot  curve. . .  60, 000 

Refilling  and  sheet  piling  715  feet  old  revetment  on  north  side 3, 575 

Building  2,400  linear  feet  new  revetment  oh  north  side 36, 000 

Building  500  linear  feet  new  revetment  on  south  side 7, 500 

Rebuilding  above  water  2,525  linear  feet,  south  pier  and  revetment 20, 200 

Refilling  3,860  linear  feet  of  old  sonth  side  revetment 19, 300 

Total  for  piers  and  revetments 229, 075 

For  dredging  channel 15, 000 

244,075 

The  maintenance  of  the  improvement  would  probably  call  for  annual 
dredging  at  a  cost  of  about  $3,000. 

I  do  not  find  that  there  is  any  specific  project  of  improvement  recom- 
mended in  the  report  of  the  Chief  of  Engineers  for  the  year  1893,  but 
assume  that  the  inquiry  contained  in  the  resolution  is  directed  to  the 
following  suggestion:  "With  these  (the  piers)  extended,  the  south 
revetment  refilled,  and  the  influx  of  sand  from  above  contracted,  as  is 
qnit«  practicable  by  means  of  sand  fences  and  shrub  planting,  the  pur- 
pose of  the  original  project  can  be  carried  out  and  a  commercial  harbor 
of  considerable  value  made.''  The  work  herein  suggested  is  practically 
the  same  as  that  covered  by  the  foregoing  estimate  for  completing  the 
project  of  1869,  as  subsequently  amended,  with  the  addition  of  sand 
fencing  and  shrub  planting  to  prevent  the  inflow  of  sand  from  adjoin- 
ing hills;  the  cost  of  these  latter  works  maybe  estimated  at  about 
$15,000,  making  the  total  cost  of  completing  the  improvement,  as  sug- 
gested in  the  annual  report  for  1893,  $260,000  in  round  numbers. 
Very  respectfully,  your  obedient  servant, 

G.  J.  Lydbcker, 
Lieut  CoL  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
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LL  6. 
IMPROVEMENT  OF  HOLLAND  (BLACK  LAKE)  HARBOR,  MICHIGAN. 

The  first  steps  toward  establishing  a  harbor  at  this  place  were  taken 
by  the  citizens  of  Holland,  Mich.,  situated  on  Black  Lake,  about  5  miles 
from  tlie  present  harbor,  by  opening  a  channel  having  a  navigable 
depth  of  about  5  feet  from  the  lake  into  Lake  Michigan,  and  prot-ecting 
it  by  piers  and  revetments  made  of  brush  and  stone.  Continuation  of 
this  improvement  was  taken  in  hand  by  the  General  Government  in 
18(57,  existing  structures  strengthened  by  pile  and  crib  work,  and 
extended  until,  in  1880,  the  north  side  pier  and  revetment  had  attained 
a  total  length  of  1,850  feet  and  the  south  side  1,689  feet.  They  have 
remained  without  extension  since  that  time.  The  approved  project 
calls  for  a  channel  depth  of  12  feet,  but  a  depth  of  froni  only  8  to  9  feet 
can  be  maintained  while  the  piers  remain  in  their  present  condition, 
antl  increased  depths  are  attained  temporarily  by  repeated  dredging. 
The  piers  are  not  only  far  too  short  to  protect  an  entrance  channel,  but 
the  interior  portions  built  on  the  old  brush  structures  permit  the 
passage  of  large  quantities  of  sand  through  and  under  them,  for  which 
reason  any  dredged  channel  soon  becomes  filled. 

Ko  work  was  done  at  the  harbor  during  the  last  fiscal  year  until  the 
middle  of  May,  1894,  when  the  United  States  dredge  Farquhar  was  sent 
there  to  restore  the  channel  between  piers,  which  was  shown  by  sound- 
ings made  in  the  latter  part  of  April  to  have  shoaled  to  9  feet.  The 
work  was  still  in  progress  at  the  close  of  the  year,  up  to  which  time 
12,584  cubic  yards  had  been  excavated,  establishing  a  channel  60  feet 
wide,  dredged  to  a  depth  of  from  16  to  18  feet,  between  Lake  Michigan 
and  Black  Lake.  The  excess  of  depth  w^ill  allow  for  shoaling  a.ud 
probably  serve  to  retain  a  sufficient  channel  during  the  rest  of  the 
present  season  of  navigation. 

The  present  condition  of  the  works  of  improvement  is  as  follows  : 

North  pier,  comprising  1,137  feet  of  pile  work  and  544  feet  of  crib 
work,  built  by  the  United  States,  and  169  feet  of  irregular  crib  work, 
bnilt  by  local  enterprise,  has  a  total  length  of  1,850  feet  and  projects 
550  feet  beyond  the  shore  line. 

The  south  pier,  comprising  91^3  feet  of  pile  work  and  555  feet  of  crib 
work,  built  by  the  United  §  ates,  and  141  feet  of  irregular  crib  work, 
built  by  local  authorities,  has  a  total  length  of  1,689  feet  and  projects 
670  feet  beyond  the  shore  line. 

The  timber  work  of  both  piers  is  generally  in  good  condition  except 
a  length  of  228  feet  of  revetment  on  the  north  side,  which  must  be 
rebuilt  above  water;  filling  is  lacking  throughout  the  work,  and  sheet 
piling  is  needed  to  make  both  piers  sand  tight. 

The  proposed  depth  of  12  feet  can  not  be  maintained  until  the  old 
work  is  sheet  piled,  as  indicated  above,  and  piers  extended  to  the 
15-foot  curve  in  Lake  Michigan,  which  will  require  an  addition  of  400 
feet  to  each.  Such  extension  would  call  for  an  expenditure  of  about 
$75,000,  but  as  it  is  not  yet  authorized  the  item  is  omitted  from  the 
estimate  for  1896,  which  is  as  follows :  For  sheet  piling  1,492  feet  of  north 
and  south  piers,  $8,000;  rebuilding  228  feet  north  revetment  above 
water,  $3,000;  dredging,  $3,000;  refilling  piers,  and  minor  repairs, 
$2,500,  which,  with  contingencies,  amounts  to  $18,000. 
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Appropriation 8  for  improvimj  harbor  at  Holland  CBlacJc  Lake),  Mich. 


Black  Lake — Continuinl. 

June  14,  1880 

March  3,  1881 

August  2, 1882 

Julys,  1884 

August  5,  1886 

August  11,  1888 

September  19,  1890  .. 
Holland : 

July  13,  1892 


$6,000.00 
16, 000. 00 
10,  000.  00 
5,  000.  00 
5, 000.  00 
5,000.00 
10,000.00 

5,000.00 


Total 279,615.31 


Black  Lake: 

"August  30, 1852 $8,000.00 

June23,1866 55,615.31 

March  2. 1867 51,000.00 

JnlVll,1870 10.000.00 

March  3, 1871 10,000.00 

June  10,1872 10,000.00 

March  8, 1873 12.000.00 

Juno  23,  1874 15,000.00 

March  3,  1875 15,000.00 

August  14,  1876 15.000.00 

JunelS,  1878 10,000.00 

March  3,  1879 6.000.00 

Original  estimated  cost  of  the  work,  1866,  amended  in  1873,  1879,  1884, 

and  1892 $291,615.31 

Whole  amount  appropriated,  1852,  to  and  including  act  of  July  13, 1892. .     279, 615.  31 
Whole  amount  expended  to  June  30,  1894 276,883.33 

Money  statement. 

July  1, 1893,  balance  unexpended $4,994.05 

June  30,  1894,  amount  expended  during  fiscal  year 2,  263. 26 

July  1,  1894,  balance  unexpended 2,730.79 

July  1, 1894,  outstanding  liabilities 1,041.57 

July  1,  1894,  balance  available 1,689.22 


i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    18, 000. 00 
<  Submitted  in  compliance  with  retiuirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sun  dry  civil  aot  of  March  3, 1893. 


COMMERCIAL  STATISTICS,  BLACK   LAKE   HARBOR,    MICHIGAN. 

Entrances  and  clearances . 


Year. 

Nuinl»«r.  1  Tonnage. 

Calendar  veAr— 

1889. r 

1, 087          80,  790 

Itf90 

1891  . 

1892  . 

1893  . 


2.676 
2,  800 
2,060 


Receipts  and  shipments  by  vessel,  189S, 
[Compiled  from  statement  fnniiHhed  by  Mr.  W.  0.  Walsh,  of  Holland.  Mich.] 


ArticleH. 


RECEIVED. 

Brick 

Cedar  posU 

Coal 

Farm  products 

Flour 

Furniture 

Grain 

Iron  and  ore 

Lath 

Loather^aud  liiden 

Lime  and  cement 

Lire  stock 

Lnml>er 

Machinery 

Mercbaadise,  general 

Paper 

Shineles 

Slalie. 

Stone 

Tan  bark 


Total 106,110 


Tons. 


3,000 

200 

22,000 

10 

50 

600 

500 

200 

1,150 

5,000 

1,500 

50 

52,000 

900 

1,300 

500 

6.000 

500 

150 

10,000 


Articles. 


SIIIPPKD. 

Apples  and  pears 
,  Brick 
I  Coal 

Farm  prodtipts 

Fish 

I  Flour 

Fruit.  roiHcdlauooiis. 

Furniture 

'  Grain 

Gra])es 

I  Hay  and  feed 

Leather  and  hides  . . . 
I  Live  stock 

Lumber 

Machinery 

Merchanaise,  general 

Peaches 

Potatoes 

Shingles 

Stone 


178,  .100 
200.000 
815. 150 


Tons. 


100 
1,100 
8,700 
1,8 

10 

7,000 

1.000 

20,000 

590 

36 

2.000 

5,200 

300 

4.500 

4,200 

600 

20,000 

1,200 

200 

22,000 


Total 100,616 


*  Amount  carried  to  surplus  fund,  $1.19. 
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L  L  7. 
IMPROVEMENT  OF  GRAND  HAVEN  HARBOR,  MICHIGAN. 

This  liarbor  is  at  the  mouth  of  Graud  Eiver,  which  had  a  shifting 
channel  with  a  depth  of  9  feet  at  its  mouth  before  improvement, 
toward  which  some  steps  had  been  taken  by  the  Detroit,  Grand  Haven 
and  Milwaukee  liailroad  Company,  whose  road  terminates  at  that  point, 
before  systematic  work  was  commenced  by  the  Government  in  1867, 
under  an  appropriation  of  $65,000  made  in  the  river  and  harbor  act  of 
June  23,  1866.  The  project  adopted  was  the  usual  one  of  protecting 
the  entrance  channel  by  piers  projecting  into  the  lake,  and  dredging 
as  found  necessary  to  make  and  maintain  the  necessary  depth.  The 
outflow  of  the  Grand  Eiver  has  done  much  toward  keeping  such  depth 
inside  of  the  piers,  but  it  also  acts  toward  carrying  sand  in  suspension 
until  the  velocity  of  current  is  checked  on  reaching  the  open  lake,  sand 
deposited,  and  a  bar  thereby  kept  constantly  forming  in  advance  of  the 
entrance. 

At  the  beginning  of  the  last  flscal  year  the  condition  of  the  harbor 
was  as  follows :  The  north  pier  and  revetment,  comprising  1,059  feet  of 
crib  work  and  2,128  feet  of  pile  work,  had  a  total  length  of  3,187  feet, 
and  projected  1,215  feet  beyond  the  shore  line. 

The  south  pier  and  revetment,  comprising  1,304^  feet  of  crib  work 
and  4,272  feet  of  pile  work,  had  a  total  length  of  5,576^  feet,  and  pro- 
jected 1,660  feet  beyond  the  shore  line. 

The  depth  of  water  between  piers  was  17  feet,  with  a  least  depth  of  15.9 
feet  on  the  bar  immediately  in  front  of  the  entrance,  while  a  channel  of 
approach  from  the  south  had  a  depth  of  20  feet. 

Work  for  extending  both  piers  had  just  been  commenced,  and  that 
of  rebuilding  a  length  of  1,631  feet  of  undermined  pile  revetment,  in  a 
bend  on  the  south  side  of  the  river,  was  in  progress  by  hired  labor. 

Operations  during  the  past  year  were  as  follows : 

The  Wisconsin  Dredge  and  Dock  Company,  under  contract  for  exten- 
sions of  piers,  approved  January  25, 1893,  continued  work  in  progress 
at  the  commencement  of  the  year,  but  ^vith  slow  progress,  largely  due 
to  the  prevailing  financial  trouble  and  difficulty  experienced  in  pro- 
curing long  timber;  their  contract  called  for  adding  two  cribs  (each 
100  by  30  by  24J  feet)  to  the  south  pier,  and  for  extending  the  north 
pier  350  feet,  by  one  crib  50  feet  long  and  three  cribs  ea<3h  100  feet 
long,  all  on  pile  foundation;  at  the  beginning  of  the  year  Crib  No.  1, 
south  pier,  had  been  built  to  the  nineteenth  course.  It  was  completed 
in  July,  but  not  sunk  iu  place  until  September  29;  in  the  meantime 
the  foundation  piles,  76  in  number,  had  been  driven  in  water  from  25J 
to  29^  feet  deep,  to  a  penetration  of  15  to  18  feet  iu  the  bed  of  the  lake, 
and  sawed  off  to  grade  24  feet  below  wat^er  surface  at  zero  of  gauge; 
they  were  found  satisfactory  as  to  line  and  level  when  examination 
was  made  by  the  diver  before  placing  the  crib  in  position.  The  con- 
tractors failed  to  get  any  other  cribs  sunk  before  winter,  and  all  work 
ceased  toward  the  end  of  November,  after  refilling  Crib  No.  1  to  the 
water  surface,  covering  it  by  a  temporary  decking,  and  placing  50  cords 
of  riprap  stone  along  the  foot  of  the  lake-side  wall.  Operations  were 
resumed  April  16, 1894.  Seventy-  six  foundation  piles  for  the  remaining 
south  pier  crib  were  driven  in  water  from  25^  to  29  J  feet  deep,  to  a  pene- 
tration of  from  15  to  21 J  feet  in  the  lake  bed  and  sawed  off  to  grade  24 
feet  below  water  surface  at  zero  of  gauge;  they  were  found,  on  exam- 
ination, satisfactory  as  respects  line  and  level,  and  the  crib  was  sunk 
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thereou  May  4, 1894.  A  continuous  superstructure,  six  courses  high, 
was  then  built  over  the  new  cribs,  bonded  into  the  old  adjoining  super- 
structure, filled  with  stone,  and  decked  over.  Pier-head  protection  was 
made  by  driving  13  guard  piles,  penetrating  to  45  feet  below  zero  ol 
gauge,  between  the  projecting  horns  of  the  outer  crib,  and  facing  them 
with  3  horizontal  fender  timbers  secured  by  screw  bolts  to  the  end  wall 
of  crib.  In  the  meantime  progress  was  made  on  the  north  pier  exten- 
sion as  follows:  Crib  No.  1,  1894  (50  by  30  by  20^  feet),  and  Crib  No. 
2, 1894  (100  by  30  by  20J  feet),  were  completed,  the  piles  for  their  foun- 
dations driven  in  water  from  21 J  to  22^  feet  deep,  to  a  penetration  of 
lOJ  to  19J  feet  in  the  lake  bed,  and  sawed  off  at  grade  20  feet  below 
water  surface  at  zero  of  {jauge,  but  neither  crib  had  been  sunk  in  place 
by  the  close  of  the  year.  At  that  time  cribs  No.  3  and  No.  4  had  been 
built  to  within  4  and  15  feet  respectively  of  their  full  height  of  20J  feet. 
It  is  probable  that  the  whole  extension  of  350  feet  will  be  completed 
during  the  summer. 

Extensive  repairs  were  applied  to  older  portions  of  the  work  during 
the  year,  the  principal  feature  being  the  partial  reconstwiction  of  the 
south  revetment  from  station  30+32  to  station  46+63,  a  length  of  1,631 
feet,  in  continuation  of  work  commenced  during  the  previous  year,  and 
described  in  the  last  annual  report;  old  superstructure  timbers  were 
taken  out  for  a  length  of  1,100  feet,  something  over  500  feet  having  been 
previously  removed ;  229  piles  were  driven  in  the  front  row  and  56  in 
the  rear  row,  and  sawed  off  at  the  water  surface ;  new  wale  timbers  were 
secured  by  screw  bolts  to  front  and  rear  rows  of  piles,  and  the  two  rows 
connected  by  iron  tie-rods;  the  substructure  of  piles  was  then  finished 
with  a  superstructure  of  12  by  12  inch  timbers  four  courses  high,  and 
363  cords  of  edgings  were  added  to  the  filling.  A  board  walk  4  feet 
wide  was  laid  over  all  the  new  work,  and  sixteeu  mooring  posts  were 
secured  to  the  rear  wall  at  uniform  intervals.  An  opening  60  feet  wide 
was  left  between  stations  37+56  and  38+15  to  afford  access  to  the  deep- 
water  area  in  rear  of  the  revetment,  which  provides  a  secure  and  compact 
winter  harbor  for  most  of  the  Government  plant  used  in  connection 
with  the  improvement  of  harbors  on  the  east  shore  of  Lake  Michigan; 
a  pontoon  bridge  4  feet  wide  locks  into  the  opening  and  closes  it  when 
it  is  not  in  use. 

Other  repairs  related  to  restoring  and  readjusting  filling  at  numerous 
points  along  the  old  pile  work,  in  connection  with  which  56  cords  of 
stone  were  purchased  to  supply  deficiencies. 

Frequent  soundings  were  made  at  the  harbor  during  the  year,  show- 
ing a  varying  depth  of  from  15.6  to  17  feet  in  the  channel  between  piers 
at  entrance;  14.2  to  16  feet  on  the  shoalest  part  of  the  bar  in  front  of 
the  entrance,  with  depths  of  from  16.5  to  21  feet  in  the  southerly  chan- 
nel over  the  bar,  and  from  15.2  to  19  feet  in  the  northerly  channel. 

The  zero  of  the  water  gauge  at  the  harbor  has  been  raised  0.28  feet, 
in  com])liance  with  instructions  from  Chief  of  Engineers  dated  Decem- 
ber 4,  1893,  so  as  to  place  its  zero  3.06  feet  below  high  water  of  1838; 
the  new  plane  of  reference  established  for  harbors  on  Lakes  Michigan 
and  Huron. 

The  mean  stage  of  Lake  Michigan  during  the  fiscal  year  1894,  referred 
to  the  zero  of  this  gauge,  was  —0.859  feet;  the  highest  stage  was  +0.5 
feet  July  8, 1893,  and  the  lowest  -2.07  feet  December  11,  1893;  an 
extreme  fluctuation  of  2.57  feet. 

The  steamers  of  the  Detroit,  Grand  Haven  and  Milwaukee  Kailroad 
Company  maintained  an  uninterrupted  navigation  throughout  the 
winter. 
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Tho  United  States  dredge  Farquhavj  with  dump  scows,  pile  driver; 
steamer  Hancock  and  tugs  Williams  and  Gillmore,  were  in  winter  quar- 
ters at  tliis  harbor,  and  while  there  received  such  repairs  as  were  needed 
to  fit  them  for  this  season's  work, 

Tlie  condition  of  the  harbor  June  30,  1894,  was  as  follows: 

The  north  pier,  with  a  total  completed  length  of  3,187  feet,  including 
1,059  feet  of  crib  work  and  2,128  feet  of  pile  work,  projected  1,200  feet 
beyond  the  adjacent  shore  line.  An  extension  of  350  feet,  by  the  addi- 
tion of  one  crib  50  feet  long  and  three  cribs  eacli  100  feet  long,  was  in 
progress,  the  50-foot  crib  having  been  sunk  in  i)lace  on  its  pile  founda- 
tion June  19. 

The  south  pier  had  a  total  length  of  5,770  feet,  comprising  1,507  feet 
of  crib  work  and  4,272  feet  of  pile  work,  and  projected  1,760  feet  beyond 
the  adjacent  shore  line. 

The  crib  work  of  both  piers  is  in  good  condition,  but  the  filling  of  all 
pile  structures  is  deficient  and  needs  a  general  overhauling,  with  con- 
siderable additions.  A  length  of  CG7  feet  of  old  south  pile  pier  from 
station  11+07  to  station  18-f  34  must  be  rebuilt  above  water.  The 
j>resent  approved  piroject  calls  for  further  extensions  of  150  feet  and  100 
feet  to  the  north  and  south  piers  respectively.  Tho  depths  of  water 
were  17  feet  at  entrance  between  piers,  20  feet  in  southerly  channel  of 
approach,  and  17  feet  in  the  northerly  approach,  with  a  least  depth  of 
10  feet  in  the  middle  ground  between  them  and  immediately  in  front  of 
the  harbor  entrance. 

This  harbor  has  an  entrance  width  of  400  feet  between  piers,  and  is 
therefore  of  great  service  as  a  harbor  of  refuge  during  the  prevalence 
of  all  westerly  gales;  a  quality  which  attaches  to  no  other  harbor  on 
this  coast,  and  of  inestimable  advantage  to  general  commerce. 

The  estimate  for  189G  is  as  follows:  For  250  feet  of  pier  extensions, 
to  complete  project,  $35,000;  for  rebuilding  G67  feet  of  south  pile  pier 
above  water,  C,GOO;  refilling  pile  revetments  and  incidental  repairs  to 
same,  $10,000;  for  sheet  pile  revetment  north  side,  2,500  feet,  $15,000; 
for  sand  fences  and  shrub  planting  to  stop  drifting  of  sands  into  har- 
bor, $7,000;  in  all,  with  contingencies,  $80,000. 

Tlic  Ligh t- House  Establiahment  miiiiitains  a  fourth-order  flashing  co<a8t  light  south 
of  tho  outraiice,  and  a  sixth-order  liarbor  light  and  fog  signal  on  the  south  pier. 
Thero  in  a  lifc-Kaviug  station  on  the  north  side  near  the  shore  line. 

Tho  harbor  is  at  the  port  of  entry  for  tho  Michigan  collcctiou  district,  Michigan. 

AppropriatioiiH  for  improving  harbor  at  Grand  Haven y  Michigan. 


August   30,    1852    (mouth    of 

Grand  Kivor) $2,000.00 

March    2,     1HG7    (mouth     of 

Grand  Kiver) 40,000.00 

Juno  23,  1866 65,000.00 

April  10,  1869 1,866.15 

Julv  11,  1870 10,000.00 

1870  (allotment) 500.00 

March  3,  1871 6,000.00 

Juno  10,  1872 15,000.00 

Mardi3,  1873 75,000.00 

June  23,  187  4 50,000.00 

AngnstH,  1876 15,000.00 


Juno  18,  1878 $15,000.00 

March  3,  1879 9,000.00 

June  14,  1880 50,000.00 

March  3,  1881 ^0,000.00 

August  2,  1882 40,000.00 

July  5,1884 50,000.00 

August  5,  1886 .30, 000. 00 

August  11,  1888 25,000.00 

September  19,  1890 75,  000. 00 

July  13,  1892 90,000.00 


Total    714,366.15 


Original  estimated  cost  of  tho  work,  1866,  amended  in  1880,1890,  and  1892.  $804, 366. 15 
Whole  amount  appropriated  and  allotted  from  1852  to  and  including  act 

of  July  13,  1892 714,366.15 

Wkole  amount  expended  to  Juno  30,  1894 668,529.53 
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Money  statement 

July  1,  1893,  balance  unexpended $76, 165. 95 

June  30,  1894,  amount  expended  during  fiscal  year 30, 329.  32 

July  1,  1894,  balance  unexpeoded 45, 836. 63 

July  1,  1894,  outstanding  liabilities $19,093.31  . 

July  1,  1894,  amount  covered  by  uncompleted  contracts 22, 220.  24 

41,313.55 

July  1,  1894,  balance  available 4,523.08 

•  — 

C  Amounttbat  can  b«  profitably  expended  in  fiscal  year  ending  June  30,1896    80, 000. 00 
<  Submitted  in  compliance  wftb  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,1893. 


COMMEKCIAL  STATISTICS,  GRAND   HAVEN    HAUBOK,  MICHIGAN. 

Entrances  and  clearances. 


Year. 


.Nu„.bcr,!   «J,;-^«|T«„naee. 


Fiscal  year — 

1884 

1885 

1886 

1887 

1888 

Calendar  year— 


I 


1890  . 
1801  . 
1802 
189'J  . 


2,331 
1.634 
1,384 
1,297 
1.888 

1,S08 
1,110 
1. 172  , 

81 »  I 
815  I 
761 


$5,221.81 
1, 985  43 
1,  546. 32 


I 


632, 159 
1,036,629 

1,405.600 
G4».  370 
834, 089 
616,422 
693. 835 
613,  425 


Receipts  and  shipments  by  reaself  1S93, 

(Compiled  from  statements  fumi.Hhed  by  II.  C.  Diiryea,  and  tho  collector  of  cnstonirt,  Grand  Haven, 

Micli.] 


Articles. 


RECEIVED. 

Brick number. . 

Flour barrels.. 

Grarel cubic  yards.. 

Hay  and  teed 

Iron  and  ore 

LeaHier 

Lime  and  cement 

Liiml>er feet,  B.  M . . 

Merchandise,  general,  pack- 
ages   

Hiscelhmeous 

Piles number.. 

Stone corda. 

Wood do.... 


Quantity.       Tons 


Articles. 


Quantity.       Tons. 


600,000 

441,758 

500 


5, 230, 000 
8,103 


671 
538 
600 


Total. 


1,500 

44,176 

650 

15, 388 

6,040 

863 

7.332 

0,153 

10, 630 
14, 519 

403 
3,362 

900 


ii 


20,780 
1,250 


114,916 


Fish barrels . 

Flour do... 

Fruit,  miscellaneous,  pack 

ages 

Grain bushels . 

Hay  and  fee<l j 

Hides I 

Iron  and  ore  ' 

Leather [ , 

Lumber feet,  B.  M . . '        200. 000 

Merchandi80,general,pack 

ages 

Miscellaneous 

Potatoes bushels..  2,650 

Slabs cords  .  H3 


8,510 


30 
75 

312 
34 
88 

110 

1,296 

61 

350 

23,  064 

51>7 

79 

2'*2 


Total . 


26, 318 


L  L8. 
IMPROVEMENT  OP  MUSKEGON  HARBOR,  MICHIGAN. 

•  Before  the  Government  did  any  work  at  this  harbor  local  enterprise 
had  improved  the  natural  outlet  of  Muskegon  Lake  by  building  slab 
revetments  and  piers,  thereby  obtjiining  a  channel  13  feet  deep  between 
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them ;  but  entrance  to  it  was  obstructedfby  an  outer  bar  over  which  the 
usual  channel  depth  was  only  7  feet.  Operations  were  commenced  by 
the  Government  in  18G7  with  the  purpose  of  remodeling  the  old  slab 
piers  and  extending  them  by  crib  work  to  deep  water  beyond  the  bar. 
This  was  done,  and  subsequent  extensions  followed  as  necessitated  by 
the  steady  lakeward  progress  of  the  shore  line  and  sand  accretions  in 
advance  of  it.  In  this  way  a  good  channel  12  feet  deep  was  main- 
tained, but  the  distance  between  piers  wa^ionly  180  feet,  and  to  attempt 
this  narrow  entrance  was  a  dangerous  matter  in  stormy  weather.  The 
scheme  of  improvement  was  therefore  modified  by  building  a  detached 
pier  parallel  to  and  300  feet  from  the  south  pier,  the  inner  end  of  the 
new  structure  being  about  120  feet  north  of  the  lake  end  of  the  old 
north  pier;  the  opening  left  thereby  introduced  a  new  element  of  dan- 
ger, which  was  obviated  by  removing  a  length  of  316  feet  from  the  end 
of  the  old  north  pier  and  building  from  the  point  thus  reached  an 
oblique  wing  of  crib  work,  330  feet  long,  to  the  east  end  of  the  detached 
structure. 

At  the  beginning  of  the  last  fiscal  year  the  condition  of  the  harbor 
works  was  as  follows: 

The  north  pier  and  revetment  comprised  502  linear  feet  of  crib  work 
parallel  to  and  300  feet  from  the  south  pier,  329.6  linear  feet  of  crib 
work  in  the  oblique  connecting  wing,  322  linear  feet  of  old  crib  and 
392  feet  of  old  pile  pier  parallel  to  and  about  180  feet  from  the  south 
pier.  The  total  length  of  this  completed  work  was  1,545.6  feet,  and  its 
(lake  end  was  1,000  feet  beyond  the  shore  line.  Besides  this,  two  new 
cribs  had  just  been  sunk  and  filled  with  stone  to  the  water  surface  and 
780  linear  feet  of  sheet  pile  revetment  had  been  nearly  completed. 

The  south  pier,  comprising  382J  feet  of  pile  work  and  799^  feet  of 
crib  work,  had  a  total  completed  length  of  1,182  feet,  of  which  980  pro- 
jected beyond  the  shore  line.  Work  of  pier  extension  was  in  progress, 
one  crib  50  feet  long  having  just  been  sunk  and  filled  with  stone  to  the 
water  surface. 

The  channel  depth  was  such  as  to  permit  the  free  passage  of  vessels 
drawing  full  13  feet. 

Operations  during  the  fiscal  year  were  as  follows  : 

The  work  of  pier  extension,  under  contract  with  E.  G.  Crosby,  approved 
February  23,  1893,  was  continued  until  November  11, 1893,  when  it  was 
completed  and  contract  closed.  In  these  operations  Crib  No.  3,  1893, 
north  pier  (100  by  30  by  20J  feet),  and  cribs  Nos.  2  and  3,  south  pier 
(each  100  by  30  by  22^  feet),  were  built;  76  foundation  piles  for  the 
north  pier  crib  were  driven  in  water  from  21.5  to  24  deep  to  a  pene- 
tration of  from  15  to  18.5  feet  in  the  lake  bed,  and  sawed  off  at  grade 
20  feet  below  zero;  152  foundation  piles  for  the  two  south  pier  cribs 
were  driven  in  depths  of  23.5  to  29  feet  to  a  penetration  of  from  15  to 
19  leet  in  the  lake  bed,  and  sawed  off  at  grade  22  feet  below  zero;  Crib 
No.  2,  south  pier,  was  sunk  in  place  August  2;  Crib  No.  3,  north  pier, 
August  8,  and  Crib  No.  3,  south  pier,  August  26.  The  foundation  piles 
were  examined  as  to  line  and  level  before  cribs  were  sunk,  and  also 
afterwards  to  see  that  they  had  true  bearings,  and  everything  was 
found  to  be  satisfactory  in  this  respect.  Six  courses  of  continuous 
superstructure  were  built  over  the  new  cribs  in  each  pier,  bonded  back 
into  the  old  pier  work,  supplied  with  oak  mooring  posts  at  intervals 
of  50  feet,  filled  .with  stone,  and  decked  over.  Vertical  timbers  were 
driven  in  crib  intervals  to  close  gaps  under  side  walls  and  retain  bal- 
last. Pier-head  protection  was  provided  by  driving  13  guard  piles 
between  the  horns  of  each  end  crib,  penetrating  to  from  40  to  41.5  feet 
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below  zero  of  gauge,  and  faced  with  3  horizontal  fender  pieces  screw- 
bolted  to  the  end  walls  of  cribs.  Finally,  a  substantial  riprap  of  stone, 
weighing  not  less  than  300  pounds  each,  was  placed  along  the  sides 
of  each  end  crib.  The  actual  extension  made  to  the  south  pier  by  the 
new  work  was  300.5  feet,  and  to  the  north  pier  250.5  feet. 

The  work  of  completing  the  sheet-pile  revetment  that  had  been 
commenced  during  the  previous  year  comprised  driving  the  round  and 
sheet  piles  of  front  row,  and  placing  superstructure  timbers  for  a 
distance  of  51  feet,  driving  61  anchor  piles  in  rear  row,  framing  and 
placing  rear  binders,  and  placing  tie-rods  and  braces  between  the  front 
wall  and  anchor  piles.  The  United  States  dredge  Farquhar  made  a 
shallow  cut  along  the  face  of  the  revetment,  and  cast  the  excavated 
material  behind  the  work  to  strengthen  it  against  the  thrust  of  passing 
vessels. 

Some  minor  repairs  were  made  to  the  old  south  pile  pier,  the  filling 
of  which  was  overhauled  and  increased  by  the  addition  of  26^  cords 
of  edgings  and  G4  cords  of  stone;  two  gaps  in  the  front  row  of  piling 
were  filled  by  driving  extra  piles  which  were  secured  at  top  by  rear 
binders  screw-bolted  to  adjoining  piles;  a  decking  5  feet  wide  was  laid 
along  the  channel  wall  to  protect  the  filling  against  seas  which,  entering 
the  harbor  during  westerly  gales,  are  so  deflected  by  the  oblique 
portion  of  the  north  pier  as  to  mount  the  work  on  the  south  side  of 
the  channel. 

At  the  beginning  of  the  year  dredging  was  in  progress,  under  con- 
tract with  J.  T.  Farnham,  to  excavate  a  channel  100  feet  wide,  18  feet 
deep,  and  900  feet  long  at  the  entrance  to  the  harbor,  and  this  work 
was  completed  July  24,  the  amount  dredged  from  July  1  to  the  time 
of  completion,  being  2,998  cubic  yards.  The  entrance  channel  was 
thereby  in^proved  to  a  depth  of  17  feet,  but  the  inner  channel  afforded 
less  than  14  feet;  the  United  States  dredge  Farquhar  v, as  therefore 
sent  to  the  harbor  August  14,  and  kept  at  work  until  November  18, 
during  which  period  33,41G  cubic  yards  were  excavated,  resulting  in  a 
through  channel  50  feet  wide  and  18  feet  deep  from  Muskegon  Lake  to 
the  entrance  from  Lake  Michigan.  During  a  southwest  gale  of  Octo- 
ber G,  1893,  about  300  linear  feet  of  old  slab  and  log  dock  on  the  south 
side  of  the  channel,  just  inside  of  the  Government  revetment,  was 
washed  away  by  the  heavy  seas,  exposing  the  underlying  sand,  and 
threatening  navigation  by  its  wash  into  the  channel.  The  attention  of 
the  authorities  of  Muskegon  was  called  to  the  matter  and  they  at  once 
proceeded  te  place  a  new  revetment  at  local  expense;  a  row  of  close 
piling  was  )Iriven  across  the  break  in  line  with  channel  face  of  south 
pier,  and  12  feet  in  rear  of  it  a  row  of  anchor  piles  from  8  to  12  feet 
apart;  the  piles  of  each  row  were  connected  by  binding  timbers,  the 
two  rows  by  tie-rods,  and  the  space  between  filled  with  brush  fascines 
and  stone. 

The  zero  of  the  water  gauge  at  the  harbor  was  raised  0.02  feet  so  as 
to  place  its  zero  3.06  feet  below  high  water  of  1838,  the  new  plane  of 
reference  established  for  harbors  on  lakes  Michigan  and  Huron  by 
letter  from  the  Chief  of  Engineers  dated  December  4, 1893. 

The  condition  of  affairs  June  30, 1894,  was  as  follows: 

North  pier — comprising  1,404.1  feet  of  crib  work,  392  feet  of  pile-pier 
revetment,  and  786.3  feet  of  new  sheet-pile  revetment — had  a  total 
length  of  2,582.4  feet  and  projected  1,220  feet  beyoiM  the  shore  line; 
322  feet  of  this  crib  work  was  built  in  1868-'69,  and  the  timber  work 
above  water  is  now  so  dilapidated  that  it  can  not  hold  together  much 
longer;  new  superstructure  must  be  built  over  this  section.    About  100 
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cords  of  stone  are  required  to  refill  empty  pockets  in  new  crib  yort, 
and  some  minor  repairs  are  needed  for  the  better  security  and  service 
of  the  old  pile  section. 

South  pier — comprising  1,1<)0  feet  of  crib  work  and  382^  feet  of  pile 
l^ier  and  revetment — had  a  total  length  of  1,482 J  feet  and  projected 
1,280  feet  beyond  the  shore  line.  The  timber  work  is  generally  in  good 
condition,  or  can  be  made  so  at  small  expense;  but  the  filling  of  all  the 
older  parts  of  the  striietm^e  must  be  overhauled  and  equalized,  and 
considerable  additional  stone  supplied. 

The  available  deptli  of  channel  between  the  piers,  as  shown  by  survey 
made  Mny  31  to  June  5,  was  14  feet.  The  present  approved  project 
requires  the  north  pier  to  be  extended  550  feet  and  the  south  pier  500 
feet,  and  these  extensions  should  be  made  without  delay  in  order  that 
tlie  favorable  results  obtained  by  those  completed  last  year  shall  hot  be 
lost  and  the  extensive  commercial  interests  centering  in  this  harbor 
thereby  seriously  injured.  With  this  done,  and  the  channel  dredged  to 
full  width  and  deptli,  and  the  older  work  put  in  proper  repair,  it  is  prob- 
able that  the  improvement  will  be  maintained  for  a  long  period  with 
small  annual  expenditures. 

The  estimate  for  189G  is  as  follows:  For  322  feet  new  superstructure, 
old  north  pier,  $3,220;  refilling  piers  and  revetments,  $2,500;  minor 
repairs,  pier  and  revetments,  $1,500 ;  dredging,  $5,000 ;  extending  north 
pier  550  feet,  and  south  pier  500  feet,  to  comjjlete  the  improvement, 
$126,000;  making,  with  an  allowance  of  about  8i  per  cent  for  contin- 
gencies, a  'total  of  $150,000. 

The  Light-Houfle  Establishraent  maintains  a  fourth-order  coast  iight  on  the  south 
shofo  and  a  sixth-order  harbor  light  on  the  south  pier.  There  is  a  life-saving  station 
on  Ihe  north  pier. 

The  harbor  is  in  the  Michigan  collection  district,  Michigan;  nearest  port  of  entry, 
Grand  Haven,  Mich. 

Approjmationa  for  improving  harbor  at  MuskeffOHj  Mich. 


March  2, 1867 $59,000 

July  11,  1870 10,000 

March  3, 1 871 15,  000 

June  10,1872 10,000 

J  une  23,  1874 10,  000 

Mar(  h  3, 1875 25,  000 

August  It,  1876 15,  000 

March  3. 1879 5,  000 


March  3, 1881 $20.  000 

August  2,  1882 25,000 

July5,1884 20,000 

August  5, 1886 12,503 

August  11, 1888 45,000 

September  19, 1890 50, 00 ) 

July  13,1892 75,000 


June  14,  1880 7, 500  !  Total 404,000 

Original  estimated  cost  of  the  work,  1866,  amended  in  1869,  1873,  180, 

1884,1890,  and  1892  ....• $589,000.00 

AVholo  :imonnt  appropriated  from  1866  to  and  including  act  of  July  13, 

1892 404,000.00 

Whole  amount  expended  to  June  30,  1894 402,461.38 

Money  statement, 

July  1,  1893,  balance  unexpended $70,636,30 

June  ;iO,  1894,  amount  exx)onded  during  fiscal  year 69,  097.  ijS 

Julv  1,  1894,  balance  unexpended 1,538.62 

July  1 ,  1894,  outstanding  liabilities 401. 53 

July  1,  1894,  balance  available 1,137,09 

r  Amount  that  canb^rofitably  expended  in  fiscal  year  ending  June  30, 1896  ibO,  000. 00 
}  kSubmittcd  in  compliance  with  requirements  of  sections  2  of  river  and 
\     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Digitized  by  VjOOQIC 


AEPE35il)IX   L  Jj — EEPORT   OE   lilETIT.  COL.  LYDEGKEH.      3215 

COMMERCIAL  STATISTICS,    MUSKEGON   IIARBOB,   MICHIGAN. 

Entrances  and  clearances. 


Year. 

Number. 

Revenue 
collected. 

Tonnage. 

Fiscal  year— 

1884 

7,100 
6,112 
5,543 
1,745 

2,685 
4,620 
3,786 
2,880 
4.174 
2,482 

$4,987.06 
1, 621. 34 
1, 025. 17 

Igg5         

1886 

1887 , 

232, 007 

Calendar  year— 

1888... 

1889 

884,869 

1890       

649,640 
704, 046 
740, 021 
834,049 

1891 

1892 

ia»3 : 

During  tho  year  a  triweekly  line  of  passenger  and  freight  steamers  was  estab- 
lished between  Muskegon,  Mich.,  and  Sheboygan,  Wis. 

licceipta  and  shipments  by  vessel y  1S93, 

[Coaipiled  from  BtatemontA  furnished  by  Hon.  H.  H.    Ilolt,  and  collector  of  customs,  Mu8kos:on, 

Mich.J 


Articles. 


BECEIVED. 

Bran 

Brick number. 

Cedar  posts M . 

Flour 

Fnrniture 

Gram 

Gravel... 

Iron 

Lath M. 

Leather  

Lime  and  cement 

Lumber M  feet,  B.M. 

Malt 

Merchandise 

Miscellaneoas 

Plaster 

Pieicets number. 

Pulp,  paper 

KAg» 

9o||^ 

Htone  

Stucco  

Vinegar 


Quantity.  |     Tons. 


950. 870 
2,823 


505.709 


26.607 


4, 970. 070 


Total  . 


1,502 

2,377 

50,460 

2, 071 

3,271 

4.317 

9.114 

418 

151.712 

3,600 

2,187 

47.062 

403 

281.882 

21.  275 

310 

8,698 

300 

205 

536 

26,910 

897 

202 


624.709 


Articles. 


SHIPPED. 

Boer kegs . 

Canned  goods cases . 

Crackers packages. 

Curtain  rollers. . bundles. 

Flour 

Fnrniture 

Hoops 

Iron 

Lath M. 

Lime  and  cement 

Lumber M  feet,  B.  M. 

Merchandise 

Miscellaneous 

Plaster 

Pickets M. 

Pianos number. 

Refrigerators 

SawdiiHt 

Shingles M. 

Slabs cords . 

Sugar barrels . 

Tar 


Quantity.       Tons. 


Total  . 


4,400 

6,90L 

18, 175 

23,380 


91,  801 


850 
500 


6,046 
25.211 
15,004 


400 

224 

182' 

1,169 

501 

511,  007 

496 

2,718 

642 

5.079 

160,  652 

291, 551 

32. 459 

5,  846 

1,489 

250 

381 

4.323 

756 

66. 724 

3, 751 

225 


1.090,823 


LLg. 
IMPROVEMENT  OF  WHITE  LAKE  HARBOR,  MICHIGAN. 

Before  improvement  by  the  Government,  White  Lake  hjwl  a  narrow 
and  winding  outlet  into  Lake  Michigan,  which  had  been  improved  by 
local  enterprise  so  as  to  permit  vessels  drawing  about  5  feet  to  pass 
through.  The  construction  of  the  present  harbor  was  cominencod  in 
1867  by  making  a  straight  cutfrom  lake  to  lake,  about  1,200  yards  south 
of  the  old  outlet;  the  project  being  to  establish  thus  a  channel  12  feet 
deep  and  200  feet  wide,  protected  by  revetments  and  piers  extending 
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iuto  Lake  Micliigan  at  an  estimated  cost  of  $170,530.80.  This  project 
has  been  steadily  followed  until  the  present  time,  but  the  rapid  accre- 
tions of  sand  agaiust  the  piers  as  their  projection  into  Lake  Michigan 
advanced,  have  thus  far  prevented  the  establishment  of  a  channel  of 
the  proposed  depth;  it  has  been  repeatedly  dredged  to  depths  of  from 
12  to  16  feet,  but  shoaling  to  9  or  10  feet  iuvariably  follows  in  a  short 
time.  It  is  not  probable  that  a  depth  of  12  feet  can  be  maintained  for 
any  considerable  period,  until  the  piers  are  carried  out  to  the  lofoot 
curve  in  Lake  Michigan  and  kept  there. 

The  condition  of  the  improveiAent  June  30,  1893,  was  as  follows: 

The  north  pier  is  a  close  pile  structure  1,515  feet  long,  and  projected 
390  feet  beyond  the  shore  line  into  Lake  Michigan. 

The  south  pier,  consisting  of  1,498  feet  of  pile  work  and  356  feet  of 
crib  work  had  a  total  length  of  1,854  feet  and  projected  730  feet  beyond 
the  shore  line  into  Lake  Michigan. 

The  channel  depth  at  entrance  was  10^  feet. 

The  only  work  done  at  the  harbor  during  the  past  fiscal  year  was 
some  dredging  by  the  United  States  dredge  Farquhar.  Commencing 
July  1,  1893,  operations  were  continued  until  August  12,  when  14,216 
cubic  yards  had  been  dredged,  resulting  in  a  straight  channel  50  feet 
wide,  with  a  midchannel  depth  of  14  feet,  from  lake  to  lake.  The 
commercial  requirements  were  thereby  satisfied  until  the  close  of  the 
season  of  navigation,  but  when  the  harbor  was  surveyd  May  28-29, 
1894,  the  channel  depth  had  sboaled  to  lOf  feet. 

During  the  year  the  shore  line  adjoining  the  north  pier  was  advanced 
by  accretions  about  30  feet  and  that  adjoining  the  south  pier  20  feet, 
so  that  these  piers  now  project  beyond  the  shore  line  only  360  and 
710  feet,  respectively,  instead  of  390  and  730  feet  as  was  the  case  a  year 
ago. 

The  north  pier  is  generally  in  fair  condition,  except  that  a  few  piles 
need  to  be  made  more  secure,  and  a  general  overhauling  of  the  filling, 
composed  of  stone  and  edgings,  is  necessary  to  prevent  stone  from 
passing  through  the  spaces  between  piles. 

The  south  pier  is  not  in  such  good  condition;  the  end  crib  has  settled 
badly,  and  this  settlement  continues,  with  indications  of  a  tendency  to 
slide  outwards;  the  above- water  portion  between  stations  3x56  and 
7  X  23,  comprising  a  length  of  367  feet,  built  from  twenty-two  to  twenty- 
four  years  ago,  is  badly  dilapidated  and  must  be  rebuilt.  The  filling 
needs  to  be  overhauled  throughout,  and  new  material  must  be  supplied 
in  places  where  it  has  settled  to  below  the  water  surface. 

The  limits  of  pier  extension  at  present  authorized  are  250  feet  for 
the  north,  and  200  feet  for  the  south  pier,  but  the  end  of  the  former  is 
nearly  100  feet  inside  (shoreward)  of  the  9-foot  curve,  while  the  latter 
is  about  150  feet  outside  of  it.  It  is  quite  clear  that  better  results  will 
be  obtained  by  extending  the  north  pier  350  feet  and  the  south  pier  100 
feet;  such  extensions  would  place  the  end  of  the  former  about  200  feet, 
and  of  the  latter  about  150  feet  inside  of  the  present  15-foot  curve. 

The  estimate  for  1896  is  as  follows:  For  pier  extension  450  linear  feet, 
$50,000;  for  rebuilding  367  linear  feet  of  south  pier  above  water,  $3,670; 
miscellaneous  repairs  of  piers  and  revetments  and  dredging,  $5,000  j 
making  in  all,  ^vith  about  6  per  cent  for  contingencies,  $62,000. 

Tlie  harbor  is  in  the  Michigan  coUection  district,  Michigan ;  nearest  port  of  entry. 
Grand  Haven,  Mich.  The  Light-House  Establishment  maintains  a  fonrth-order 
flashinj^  coast  light  on  the  shore;  and  a  sixth-order  harbor  light  on  the  south  pier. 
There  is  a  life-saving  station  on  the  north  pier. 
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Appropriations  for  improving  harbor  at  White  Lake,  Mich. 


June  14,  1880 $5,000 

March  3, 1881 7,500 

August  2,  1882 12,000 

July  5,1884 10,000 

Augusts,  1886 10,000 

August  11,  1888 10,000 

September  19,  1890 17,000 

July  13,  1892 5,000 

Total 279,550 


March  2,  1867 $57,000 

April  10, 1869 44,550 

JulylO,  1870 20,000 

March  3, 1871 20,000 

June  10,  lb72 10,000 

March3,  1873 7,000 

June  23,  1874 10,000 

March  3, 1875 10,000 

August  14, 1876 5,000 

June  18,  1878.: 12,000 

March  3, 1879 7,500 

Original  estimated  cost  of  work,  1866,  amended  in  1873,  1884,  and  1892.  $337,550.00 
Whole  amount  appropriated  1866  to  and  including  act  of  July  13,  1892.  279, 550. 00 
Whole  amount  expended  to  June  30,  1894 ....     274,835.08 

Money  statement 

July  1, 1893, balance  unexpended $7,394.37 

June  30, 1 8S^,  amount  expended  during  fiscal  year 2,  679. 45 

July  1, 1894,  balance  unexpended 4,  714. 92 

July  1, 1894,  outstanding  liabilities 4.30 

July  1, 1894,  balance  available 4,710.62 


{Amount  (estimat-ed)  required  for  completion  of  existing  project 58, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    62,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIA.L  STATISTICS,  WHITE   LAKE   HARBOR,  MICHIGAN. 

Entrancea  and  clearances. 


Year. 

Niunber. 

Revenue 
collected. 

Tonnage. 

Fiscal  year— 

304 
1,416 
1,623 
1,885 
1.742 

1,408 
732 
579 
405 
392 
260 

$1. 347. 23 
476. 16 
313.  65 

1885 

1886 

1887 

262  440 

1888 

184, 247 
147, 142 

Caleodar  year — 

1888.: 

1889 

1890   .            

62,276 
47  136 

1891 

1892 

58,  950 

1893 

1,052,026 

Receipts  and  shipments  hy  vessel,  189S. 
[Compiled  from  statement  furnished  by  the  collector  of  customs.] 


Articles. 

Quantity. 

Tons. 

Articles. 

Quantity. 

Tons. 

KECEIYBD. 

Coal 

39 

5 

812 

153 

811 IPPBD— continued. 

Cedar  posts number . . 

Grain bushels  . . 

Lumber. .  .M.  feet,  B.  M. . 
MlAcellaneouR  ......... 

5,000 

20,000 

1,676 

100 

Plonr barrels  . . 

Grain bushels .. 

Miscellaneous 

50 
11.335 

550 

2,933 

150 

Potatoes .   bushels  . . 

Shingles number. . 

Slabs cords . . 

Total 

4,160 

198,  000 

6,427 

125 
25 

Total 

509 

17,138 

25,000 

63 

21,084 

1 
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L  L  lo. 
IMPROVEMENT  OF  PENTWATER  HARBOR,  MICHIGAN. 

The  Governmental  improvement  of  tliis  harbor  Tvas  commenced  in 
1807,  but  before  that  time  a  narrow  channel,  about  4  feet  deep,  had 
been  made  by  local  action  to  connect  Pentwater  Lake  with  Lake  Mich- 
igan. Ti.e  x)roject  then  adopted  was  to  increase  the  channel  width  and 
depth  to  150  and  12  feet  respectively,  and  protect  the  channel  by  lateral 
]>ier8  extended  into  Lake  Michigan ;  the  estimated  cost  was  8327,713.40. 
Work  on  this  project  has  been  in  i)rogress  ever  since,  but  the  depth  of 
12  feet  has  not  yet  been  obtained  except  for  short  periods  following 
immediately  after  dredging,  the  piers  having  never  been  long  enough 
to  maintain  such  depth. 

The  condition  of  the  harbor  June  30,  1803,  was  as  follows: 

The  north  pier  had  a  total  length  of  2,223  feet,  of  which  1,821  is  pile 
revetment  and  402  crib  work;  it  projected  590  feet  beyond  the  shore 
line. 

The  south  pier,  comprising  1,392  linear  feet  of  pile  revetment  and  723 
feet  of  crib  work,  had  a  total  length  of  2,115  feet,  and  projected  530 
feet  beyond  the  shore  line. 

The  depth  of  channel  between  piers  was  about  11  feet. 

Oi)erati()ns  of  the  past  fiscal  year  were  commenced  July  24,  1893,  by 
the  United  States  dredge  ISaginaw^  which  was  sent  there  to  deepen  the 
channel.  This  work  was  continued  until  August  22,  when  14,575  cubic 
yjlrds  of  sand  had  been  excavated,  making  channel  70  feet  wide  and  16 
feet  deep.  Before  the  close  of  the  year  this  channel  had  shoaled  again 
to  10^  feet,  as  shown  by  a  survey  of  the  waterway  between  piers  made 
May  25-20,  1804.  Toward  the  close  of  year  a  small  force  was  organ- 
ized to  makci  some  urgent  repairs  to  the  old  pier  structure,  such  as 
replacing  some  of  the  timbers  that  had  become  so  rotten  or  broken  as 
to  be  useless,  and  patching  up  the  larger  holes  through  which  stone 
and  sand  leaked  in  considerable  quantities.  This  work  was  still  in  pro- 
gress, but  nearly  completed,  at  the  end  of  the  year. 

The  foregoing  indicates  all  that  was  done  during  the  year.  The 
repairs  will  help  to  hold  old  work  together  until  it  can  be  rebuilt.  The 
dredging  served  to  give  sufficient  depth  for  commercial  requirements 
during  the  year,  but  the  channel  thereby  made  is  entirely  obliterated 
now. 

The  i)iers  reach  out  but  little  beyond  the  lO-foot  curve  in  Lake  Mich- 
igan, and  ibr  this  reason  a  navigable  depth  of  more  than  0  feet  can 
not  be  kept;  dredging  serves  only  to  give  greater  depths  for  periods  of 
greater  or  less  duration,  depending  on  the  extent  to  which  the  bed  of 
Lake  Michigan  may  be  att'ected  by  storms.  The  depth  of  12  feet  called 
for  by  the  approved  project  can  only  be  held  with  any  reascnable  per- 
manence when  the  piers  shall  have  been  extended  to  the  15-foot  curve — 
now  from  300  to  400  feet  distant.  The  limit  of  extension  at  present 
authorized  is  200  feet  only  for  the  south  and  nothing  for  the  north  pier. 
The  CvStimate  below,  being  simply  in  contbrmity  therewith,  might  be 
misleading  as  to  the  real  requirements  of  this  harbor  if  the  foregoing 
facts  were  not  clearly  stated. 

The  old  portions  of  both  piers  must  be  rebuilt  above  water,  especially 
that  of  the  south  pier. 

The  estimate  for  1890  is:  For  rebuilding  above  water  and  refilling 
520  linear  feet  north  pier,  $5,210;  same  for  1,030  feet  of  south  pier, 
$10,360;  dredging,  $3,000;  200  linear  feet  new  crib  work  for  completing 
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authorized  extensiou  of  south  pier,  $24,0<K) — making,  Avith  about  0  per 
cent  for  contingencies,  $45,000. 

The  harbor  is  in  tho  Michigan  coUuctiou  district,  Michigan;  ucarcHt  port  of  entry^ 
Grand  Haven. 

The  Light-Honso  Estublishnient  maintaiDs  a  pier  and  range  light  near  the  onter 
end  of  tho  sonth  pier,  and  there  is  a  life-saving  station  about  middle  of  north  pier. 

Appropriaiions  for  improring  harbor  at  l*cnUcater,  Mich, 

March  2,  1867 {155,000     March  3,  1881 $10,  COO 

April  10,  1860 17,820     Augn^t  2,  1882 10,  (XK) 

July  11, 1870 10,000  |  July  5, 1884 15,000 

March  3, 1871 10,  000  1  Augusts,  1880 10,000 

June  10,  1872 30,000  i  August  11,  1888 8,000 

March3,1873 20,000  '  September  19. 18JH) 8,  0(X) 

AugnstU,  1876 10,000  I  July  13,  1892 :...       5,000 

June  18,  1878 10,000  !  

March3,1879 0,000         Total  23S,  820 

June  14,  1880 4,000 

Original  estimated  cost  of  improvement,  1807 $327,  713.  40 

Total  approjiriated  to  June  30,  1894 238,  8i().  00 

Total  cxijeuded  to  June  30,  1894 234,162.38 


Money  statement 

July  1,  1893,  balance  unexpended $6,  452. 73 

June  20,  1894,  amount  expended  during  fiscal  year 1,  795.  1 1 

July  1, 1894,  balance  unexpended 4, 657.  62 

July  1,  1894,  outstanding  liabilities 350. 01 

July  1,  1894,  balance  available 4, 307.  58 

(  Amonntthatcauboprofitably  expended  in  fiscal  year  ending. Juno  30, 18i:0  45,  000. 00 
•:  Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
(      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS,    I'KNTWATEIl    IlARnoR,  MICUKJAX. 
Entrances  and  cJraranccH.' 


Tear. 


S'iscaI  year — 
1884 


1885. 
18o6* 


1887* 

Calendar  year- 

1888 

1880- 


1880. 
1891. 
18JW 
1893. 


Xinnbrr, 


401 
187 


Tonnage. 


f?  ;o().  n:)  , . 
09.  17  j. 


27  I. 
l.UO    . 


IIG  i 


43,  OOD 


W 2."f).->9 

71,200 


*  Not  sLit^^d. 
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Receipts  and  shipments  by  vessel ^  1S9S, 
[Compiled  from  statement  furnished  by  the  mayor  of  Pcntwater,  Mich.] 


Articles. 

Quantity. 

Tons. 

Articles. 

Quantity. 

Tons. 

BECBIVKD. 

Coal 

75 
500 
275 

50 
875 

70 

1                       SHIPPED. 

Cedar  posts number.. 

Furniture.....  ...        ..   . 

38,715 

774 

l^^uruiture. ........... .     ...'-  -            

1  500 

Grain bushels.. 

Hay  and  feed 

10,000 

Laths number. . 

Lumbor feet,  B.M. . 

Peaches baskets. . 

Potatoes bushels . . 

Slabs cords . . 

1  Tan  bark do 

1  Ties number.. 

Tot^il 

204.000 

4, 480.  802 

50.000 

30,000 

114 

872 

4,500 

61 
7.841 

Lumber feet.  B.M  .. 

Salt barrels.. 

500, 000 
500 

300 
900 
153 
872 

Total 

1,845 

405 

12,806 

Six  million  feet  of  lumber  and  12,000,000  shingles  were  on  the  wharves  awaiting  shipment  at  the 
end  of  the  calendar  year. 


L  L  II. 


IMPROVEMENT  OF  LUDINGTON  HARBOR,  MICHIGAN. 

The  Government's  part  in  the  development  of  this  important  com- 
mercial harbor  dates  from  1807,  when  private  enterprise  had  made,  and 
for  some  years  maintained,  a  narrow  channel  with  a  depth  of  7  feet 
from  Lake  Michigan  to  Pere  Marquette  Lake.  The  plan  of  improve- 
ment then  adopted  was  to  dredge  the  channel  to  a  depth  of  12  feet, 
W'iden  it  to  200  feet,  and  protect  its  projection  into  Lake  Michigan  by 
lateral  piers;  the  estimated  cost  was  $270,682.  The  improvement  was 
duly  made,  and  subsequently  maintained  by  periodical  dredging  and 
occasional  pier  extensions  until  1885-86,  when  the  north  pier  comprised 
a  length  of  951  feet,  all  crib  work,  and  the  south  pier  and  revetment 
1,079J  feet,  of  which  567  feet  was  pile  work,  and  the  remainder  cribs. 
In.the  meantime,  the  idea  of  establishing  a  harborof  refuge  was  advanced 
in  1880  and  several  projects  with  that  object  in  view  were  prepared, 
with  estimates  of  cost  varying  from  $500,000  to  $1,500,000;  linaUy,  in 
1885,  one  was  adopted  which  provided  for  a  depth  of  18  feet,  and  for 
replacing  the  south  pier  by  a  new  one  200  feet  farther  south,  so  as  to 
increase  the  width  of  channel  between  piers  to  400  feet;  the  estimated 
cost  was  $419,185.  It  is  fortunate  that  the  lack  of  commensurate  appro- 
priation and  of  authority  to  accept  land  necessary  for  widening  the 
channel  as  i)roposed,  delayed  the  commencement  operations  on  this 
project  until  it  was  recognized  that  such  a  wide  opening  from  Lake 
Michigan  directly  into  Pere  Marquette  Lake  would  permit  such  a  free 
transmission  of  wave  force  and  motion  as  to  seriously  impair  the  fitness 
of  the  harbor  for  commercial  purposes.  The  harbor  of  refuge  project 
was  therefore,  in  1890,  transformed  into  one  which,  by  dredging  and 
pier  extension,  contemplated  a  channel  18  feet  deep  and  250  feet  wide 
at  entrance,  without  change  of  existing  width  within  the  limits  of  piers 
already  built;  the  estimated  cost  of  this  modification  was  $111,000. 
Work  thereon  was  promptly  commenced,  and  in  1891  the  necessary  pier 
extension  had  been  completed,  adding  500  feet  to  the  north  and  700  feet 
to  the  south  pier.  By  dredging,  the  channel  depth  has  been  maintained 
at  from  14J  to  16J  feet;  but  the  full  depth  of  18  feet  has  not  yet  been 
secured.    The  condition  of  the  harbor,  June  30, 1893,  was  as  follows: 
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The  north  pier  had  a  total  length  of  1,452  feet,  all  crib  work,  and  pro- 
jected 030  feet  beyond  the  shore  line. 

The  south  pier  had  a  total  length  of  2,381  feet,  of  which  567  feet  was 
old  pile  work  and  1,814  feet  of  crib  work,  and  it  projected  1,500  feet 
beyond  the  shore  line. 

The  available  channel  depth  was  14J  feet. 

Operations  during  the  last  fiscal  year  were  as  follows: 

The  United  States  dredge  Saginaw  was  at  work  when  the  year  opened, 
with  the  object  of  deepening  the  entrance  channel,  and  continued  opera- 
tions until  July  22,  when  a  through  channel  with  a  minimum  depth  of 
16  feet  was  secured.  The  amount  excavated  in  the  fiscal  year  was  13,802 
cubic  yards. 

During  the  same  month  (July)  the  Wisconsin  Dredge  and  Dock  Com- 
pany, under  an  agreement  previously  made,  placed  343.8  cords  of  stone 
in  the  outer  portions  of  the  south  pier,  where  the  filling  had  settled  to 
such  an  extent  as  to  threaten  its  security.  No  other  work  was  done  dur- 
ing the  year,  except  to  make  such  occasional  surveys  or  examinations  as 
were  required  to  afford  information  regarding  the  navigable  condition  of 
the  harbor. 

The  condition  of  the  harbor,  June  30, 1894,  was  substantially  the  same 
as  at  the  beginning  of  the  year,  except  that  the  navigable  depth  had 
been  increased* from  14J  to  16J  feet. 

The  new  pier  work  is  all  in  excellent  condition,  but  a  large  portion  of 
theolder  structures  are  so  decayed  and  dilapidated  that  ordinary  repairs 
can  no  longer  be  depended  upon  to  keep  them  together;  they  must  be 
rebuilt  as  soon  as  practicable.  These  repairs  and  dredging  to  maintain 
the  requisite  navigable  depth  for  established  commerce  are  the  only  mat- 
ters for  which  i^rovision  is  needed  in  the  next  appropriation  for  this 
harbor;  and  the  estimate  for  1896  is  a(5cordingly  as  follows :  Rebuilding 
inner  end  of  north  pier,  130  feet,  J2,600;  rebuilding,  above  water,  587 
linear  feet  of  north  pier,  $5,870;  rebuilding,  above  water,  1,423  linear  feet 
of  south  pier  and  revetment,  $14,230;  miscellaneous  repairs  and  stone 
toprovidefor  settlement  of  filling  in  new  work,  $5,000;  dredging,  $4,000, 
which,  with  10  per  cent  for  contingencies,  makes  $34,870,  or  in  round 
numbers,  $35,000. 

The  harbor  ia  in  the  Michigan  coHection  district,  Michigan;  nearest  port  of  entry, 
GraucLHaven,  Mich. 

The  Light-Honse  Eat^ablishment  maintains  a  sixth-order  light  near  the  end  of  the 
sonth  pier,  and  there  is  a  life-saving  station  near  the  inner  end  of  the  north  pier. 

Appropriations  for  improving  harbor  at  Ludington,  Mich. 

March  2, 1867 $50,000 

April  10, 1869 31,185 

July  11,  1870 10,000 

March  3, 1871 10,000 

•June  10,  1872 10,000 

March  3, 1873 25,000 

Jnne23,1874 20,000 

MarchS,  1875 10,000 

AugustU,  1876 10,000 

JunelS,  1878 15,000 


March  3,  1879 $5,000 

June  14,  1880 8,000 

March  3,  1881 10,000 

August2,  1882 12,000 

Julv5,  1884 10,000 

August  5,  1886 56,250 

August  11,  1888 60,000 

July  13,  1892 5,000 

Total 357,435 


Original  estimated  cost  of  work,  1867 $270, 682. 00 

Estimated  cost  ot  enlarged  project  of  1890 Ill,  000. 00 

Total 381,682.00 

Tota}  appropriated  to  June  30, 1894 357,435.00 

Total  expended  to  June  30,  1894 355,518.93 

*  Amoant  carried  to  surplus  fund,  90  cents. 
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Money  statement, 

July  1»  1893,  balance  unexpended $7, 459. 09 

J  une  30,  1894,  amount  expended  during  fiscal  year 5,  543. 92 

July  1,  1894.  balance  unexpended 1, 915. 17 

July  1,  1894,  outstanding  liabilities 1.70 

July  1,  1894,  balance  available 1,913.47 

{  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    35, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS,  I.UDINCiTON    HARBOR,  MICHIGAN. 

Entrances  and  clearances. 


Year. 


Number. 


Rovcnuo 
collected. 


Tonnage. 


Fiscal  year— 

18>«4 

1885 

1880 

lt>87 

1888 

Calendar  year— 

18S8 

186!) 

1890 

1891 

18IJ2 

1893 


2,047       $1,451.81  ' 

1,468  425.57    

1.565  520.57  \ 

1,442    259.800 

1,511    1      270,316 

1,778! '      277.074 

1,759 

2,270    !      461.997 

2,420  : i      010.057 

1,969    538,568 

979    '      211.438 


Receipts  and  shipments  by  vessel,  1893. 

[Compiled  from  statements  fumielied  by  the  Flint  and  Per©  Marquette  Railroad  Company,  and  the 
coHectcr  and  deputy  collector  of  customs.] 


Articles. 


Applofl  and  potatoes 

Agricultural  implements  . 

Brick,  cenit'nt,  etc 

Coal 

Flour 

P'ruiT.  miscellaneous 

Furniture 

Grain. 


Hay,  feed,  etc 

Hiaes  and  leather 

Live  Htock 

Lnmlier 

Machiner  V 

Mercliauui.nc,  general. 

MiHcellancous 

(His 

Salt 

Stone 

Wool 


Total 157,430 


Tuns. 


109 

81 

1.957 

4,775 

71.610 

494 

313 

47.  761 

10,185 

2.290 

211 

420 

242 

10. 959 

2.418 

171 

:«3 

2,844 
247 


Articles. 


BHirPED. 

Apples 

Cedar  posts 

Flour , 

Fruit,  miscellaneous 

Furniture 

Grain 

Hay  and  feed 

Iron  ore,  and  steel 

Lath 

Live  stock 

Lumber 

Machinery  and  castings .  ■ . 

Merchamlisc,  general 

Salt 

Shincles,  slabs,  staves,  etc 

Stone 

Tan  bark 

Teleidiono  poles   

Tics 

Total 


Tons. 


1,523 

865 

70 

1,218 

440 

217 

44 

519 

309 

79 

122,867 

115 

41, 328 

95, 918 

4,284 

437 

7, 643 

105 

540 


278, 521 
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L  L  12. 
IMPROVEMENT  OF  MANISTEE  HARBOR,  MICHIGAN. 

The  improvement  of  tbis  harbor  by  tbe  Government  has  been  in 
progress  since  1867,  local  enterprise  having  previously  constructed  slab 
piers  on  each  side  of  the  mouth  of  the  Manistee  River,  so  as  to  obtain 
entrance  temporarily  for  vessels  drawing  7  feet,  which  was  iilso  the 
limiting  depth  that  could  be  carried  over  bars  in  tbe  river  until  deep 
water  was  reached  in  Manistee  Lake,,  about  IJ  miles  from  Lake  Micbi- 
gan.  The  i>roject  of  improvement  then  adopted  was  to  construct  two 
parallel  piers  of  cribs  extending  about  9C0  feet  into  Lake  Michigan 
to  the  12rlbot  curve,  using  the  slab  piers,  in  ptirt,  as  foundation  for  the 
new  work,  and  to  dredge  a  channel  12  feet  deep  between  piers.  The 
estimated  cost  of  the  proposed  work  was  $180,949,  and  did  not  provide 
for  any  improvement  inside  the  river  eastward  of  the  shore  end  of  x>iers. 
But  when,  in  1873,  1,275  feet  of  crib  piers  had  been  built,  and  an 
entrance  afibrded  for  much  greater  draft  than  could  be  carried  in  the 
river,  the  scope  of  operations  was  extended  to  include  straightening 
its  lower  reach  by  dredging,  and  revetting  its  banks  so  far  as  necessary 
to  preserve  the  improved  clmunel  and  to  prevent  the  lake  from  break- 
ing into  the  river  around  the  shore  end  of  the  north  pier.  This  was 
accomplished  by  1878,  when  the  total  length  of  revetment  built  was 
1,828  feet,  of  which  1,338  Avas  on  the  north  and  490  on  the  south  side  of 
the  river.  In  the  meantime  the  crib  piers  had  been  continued  lake  ward, 
but  not  so  fast  as  to  keep  pace  with  the  advance  of  sand  accretion!^, 
which  by  this  time  had  become  so  great  as  to  reduce  the  depth  of  water 
at  entrance  to  8  feet,  or  nearly  what  it  was  in  the  begmning.  Accord- 
ingly, subsequent  operations  were  confined  to  pier  extensions  and 
repairs  necessary  for  maintaining  the  older  structures,  with  the  object 
of  regaining  and  preserving  a  channel  12  feet  deep  at  the  entrance  and 
between  piers.  But  this  depth  soon  ceased  to  satisfy  the  requirements 
of  commerce,  and  in  1890  the  project  of  improvement  was  modified  to 
increase  it  to  15  feet,  not  only  between  the  piers  but  throughout  the 
length  of  the  Manistee  Eiver.  The  approved  project  for  accomplishing 
this  object  provided  for  an  extension  of  the  north  pier  to  the  ISfoot 
curv^o  in  Lake  Michigan,  a  distance  of  550 feet;  for  extending  the  south. 
pier  to  the  14- foot  curve  on  the  outer  bar,  then  350  feet  distant;  and 
for  dredging  channel  100  feet  wide  between  the  piers  to  the  new  15-foot 
depth,  and  thence  through  the  river  to  Manistee  Lake  a  channel  of 
like  depth  50  feet  wide.  Entering  at  once  upon  the  execution  of  this 
project,  contracts  for  the  necessary  dredging  and  for  the  north  i)ier 
extension  were  entered  into.  The  work  of  dredging  was  completed 
in  1892,  and  that  of  pier  extension  was  still  in  progress  at  the  begin- 
ning of  the  last  fiscal  year. 

The  condition  ot  the  harbor  July  1,  1893,  was  as  follows: 

The  newly  dredged  channel  had  deteriorated  somewhat,  so  that  the 
navigable  depth  was  reduced  in  some  places  to  less  than  14  f\}et. 

The  north  pier  and  revetment  had  an  aggregate  length  of  2,G05.5 
feet,  comprising  1,304  feet  of  i)ile  revetment  and  1,301.5  feet  of  crib  work, 
the  lake  end  being  880  feet  in  advance  of  the  shore  line  and  300  feet 
from  the  point  to  which  it  was  to  bo  carried  as  provided  in  the 
approved  project;  the  last  50  feet  of  crib  work  had  just  been  sunk  in 
place  and  was  without  superstructure. 

The  whole  length  of  south  pier,  comprising  490  feet  of  pile  revetment 
and^r,199  feet  of  crib  work,  was  1,689  feet,  its  lake  end  being  C50  feet 
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beyond  the  shore  line  and  350  feet  from  the  limit  to  which  it  is  to  be 
extended,  no  work  on  the  proposed  extension  of  this  pier  having  been 
commenced  up  to  that  time. 

Work  on  the  north  pier  extension  was  in  progress  under  contracts  with 
the  Wisconsin  Dredge  and  Dock  Company,  dated  December  24  and  26, 
1892,  and  had  been  carried  to  the  extent  of  sinking  one  crib,  50  by  30 
by  18J  feet,  on  its  pile  foundation,  and  crib  No.  2,  100  by  30  by  18J 
feet,  had  been  built  and  was  ready  for  sinking;  cribs  No.  3,  of  same 
size  as  No.  2,  and  No.  4,  100  by  30  by  20J  feet,  had  been  built  to  the 
tenth  and  second  courses,  respectively;  all  the  foundation  piles  for  crib 
No.  2,  and  6  for  No.  3,  had  been  driven,  and  68  of  those  for  No.  2  sawed 
off  to  grade. 

Commencing  with  these  conditions,  operations  during  the  year  just 
past  were  as  follows : 

In  continuation  of  the  north  pier  extension  the  contractors  sunk  crib 
No.  2  on  its  pile  foundation  July  16,  No.  3  in  like  manner  August  7,  and 
No.  4  Au gust  22.  These  operations  involved  dri  ving  146  foundation  piles 
and  sawing  off  160  at  the  proper  grades  below  water  to  complete  the 
foundation  for  the  cribs,  the  addition  of  8  and  18  courses  to  cribs  3  and 
4,  respectively,  to  complete  them  in  readiness  for  sinking,  and  the  plac- 
ing  of  1,915.97  cords  of  stone  for  filling  the  three  cribs  when  sunk. 
Before  sinking  crib  No.  2  an  examination  of  the  foundation  was  made 
by  a  diver,  disclosing  that  two  of  the  piles  were  out  of  line  so  much  as  to 
make  it  necessary  to  drive  new  ones  in  proper  place.  It  was  also  found 
that  several  of  the  piles  had  been  sawed  off  below  the  correct  level,  and 
such  errors  were  satisfactorily  adjusted  by  the  introduction  of  hard 
wood  shims  between  crib  sills  and  tops  of  piles.  After  Nos.  3  and  4 
had  been  sunk  four  of  the  piles  were  found  not  to  be  in  proper  contact 
with  cribs^ud  this  difficulty  was  overcome  by  bolting  timbers  to  the 
pil(»s  so  as  to  furnish  the  necessary  bearing.  After  the  cribs  were  in 
place  the  openings  under  the  north  side  walls  in  crib  intervals  were 
closed  by  vertical  timbers  extending  from  the  top  of  cribs  to  the  lake 
bottom,  and  thirteen  guard  piles  were  placed  in  front  of  the  end  cross 
wall,  between  projecting  horns  of  the  outer  crib. 

In  the  meantime  Crib  No.  1,  which  had  been  sunk  in  June  without 
reacjhing  the  pile  foundation,  because  of  sand  that  had  filled  over  the 
heads  of  piles,  had  settled  to  its  proper  grade  and  bearing.  The  work 
of  placing  six  courses  of  superstructure,  continuous  over  the  four  cribs 
and  connecting  back  into  that  of  the  older  work,  was  thereupon  com- 
menced and  completed  during  September;  three  horizontal  fender 
timbers  were  placed  outside  of  guard  piles  at  the  outer  end  of  the  work, 
and  securely  bolted  to  crib  and  piles;  seven  oak  mooring  posts  were 
placed  at  intervals  of  50  feet  in  the  new  work ;  180  cords  of  heavy  stone 
were  placed  as  riprap  around  the  outer  end  of  pier  and  along  its  faces 
for  a  distance  of  250  feet  back.  By  November  the  superstructure  was 
completed,  filled  with  stone  and  decked  over,  and  contract  closed.  The 
actual  length  of  extension  miide  by  the  one  50-foot  and  three  100-foot 
cribs,  was  351 J  feet,  the  present  project,  so  far  as  it  related  to  this  pier, 
being  thereby  accomplished. 

The  total  of  payments  to  the  contractor,  on  account  of  the  work,  was 
$32,333.13,  made  up  of  items  as  follows : 

509,544  feet,  B.  M.,  hemlock  timber,  at  $16.50 $8,407.47 

231,082  feet,  B.  M.,  white  pine  timber,  at$21.50 4,968.27 

1,440  feet,  B.  M.,  white  oak  timber,  at  $39 66. 16 

25,477.5  feet,  B.  M.,  white  pine  plank,  at  $15 382.16 

631.3  linear  feet  hemlock  timbers,  12  inches  square^  at  40  cents 252. 52 
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5,545.9  linear  feet  foundation  piles,  at  58  cents $3, 216. 63 

594.7  linear  feet  guard  piles,  at  22  cents 130. 83 

8,037.7  pounds S.  &  W.  bolts,  at$3.95 317.49 

88,580.98  pounds  drift  bolts,  at  $2.90 2,568.85 

1,448.5  pounds  spikes,  at  .04  cents 57. 94 

1,915.97  cords  stone,  at  $6.25 11,974.81 

Total 32,333.13 

*  Work  by  day  labor,  for  repairs  of  old  parts  of  old  structures,  had 
been  started  early  in  the  season  and  was  well  under  way  at  the  coui- 
mencement  of  the  year,  at  Avhich  time  the  requisite  timber  and  iron 
furnished  under  contract  made  April  17, 1893,  had  been  delivered ;  these 
repairs  contemplated  the  rebuilding  above  water  of  about  515  linear 
feet  of  piers  and  revetments,  130  feet  of  which  was  on  the  south  and 
the  remainder  on  the  north  side.  Commencing  on  the  latter  at  Station 
11+12,  adjoining  the  Life-Saving  Station,  the  stone  and  slab  filling  was 
removed  for  a  distance  of  378  feet,  and  59  cords  of  stone  were  trans- 
ferred to  fill  up  vacant  spaces  in  the  south  pier;  the  old  timber  work 
was  removed,  down  to  the  water  surface,  between  stations  11+12  and 
14+94,  piles  in  the  revetment  portion  from  11+12  to  12+  38  being  sawed 
off  0.2  feet  below  zero  of  gauge.  A  new  superstructure,  consisting  of  four 
or  five  courses  in  the  front  wall  and  two  or  four  in  the  rear,  was  then  built, 
and  the  necessary  filling  of  edgings  and  stone  put  in  place.  Between 
stations  18+54  and  18+84  the  old  crib  work  projected  some  10  feet  north 
of  the  pier  line  and  was  badly  dilapidated;  the  projecting  portion  was 
leveled  at  the  water  surface  and  substantially  decked  with  timbers  12 
inches  thick.  The  repairs  of  the  south  pier  extended  from  Station  0  to 
1+30,  and  were  in  all  respects  like  those  described  for  the  north  pier; 
the  old  work  was  torn  out  to  the  water  surface,  new  superstructure 
built,  and  filling  placed  in  the  new  work.  A  double  row  of  sheet  piling 
was  placed  against  the  rear  wall  of  the  piers,  as  required  to  prevent 
the  wash  of  sand  backing  into  the  channel;  this  sheet  piling  extended 
from  Station  11  +  12  to  Station  15+60  in  the  nortli  pier,  and  from  Station 
0  to  Station  2+ 71  south  pier;  in  all,  719  linear  feet.  BoaM  walks  were 
built  over  the  repaired  work,  that  on  the  north  side  being  4  feet 
wide  and  384  feet  long,  and  on  the  south  side  3  feet  wide,  130  feet 
long.  In  addition  to  these  general  repairs  some  scattering  work  was 
done  in  the  way  of  replacing  broken  and  decayed  timbers,  and  refilling 
with  stone  as  found  necessary.  The  cost  of  repairs  made  was  $2,742,20 
for  labor,  and  for  material  $3,984.75;  total,  $0,726.95. 

The  United  Stntes  dredge  kaginaic  was  sent  to  this  harbor  to  restore 
the  requisite  channel  depth  between  the  Government  piers  and  revet- 
ments, which  had  shoaled  to  13  feet,  and  commencing  September  13 
work  was  continued  to  November  21,  when  the  dredge  went  into  winter 
quarters.  The  work  accomplished  was  a  channel  18  feet  deep,  70  feet 
wide,  extending  from  the  inner  end  of  the  north  revetment  westward 
to  the  20-foot  curve  in  Lake  Michigan,  a  distance  of  2,700  feet.  The 
total  amount  dredged  was  45,798  cubic  yards. 

A  new  and  complete  survey  of  the  harbor  and  river  was  made  in 
August,  1893,  and  platted  during  the  winter. 

In  December  the  zero  of  the  water  gauge  at  the  harbor  was  lowered 
0.11  feet  in  compliance  with  instructions  from  the  Chief  of  Engineers, 
dated  December  4,  1893,  so  as  to  place  its  zero  3.06  feet  below  high 
water  of  1838,  the  new  i>lane  of  reference  established  for  harbors  on 
lakes  Michigan  and  Huron.    The  new  zero  is  in  that  plane. 

The  condition  of  the  harbor  June  30,  1894,  was  as  follows: 

The  available  depth  of  water  at  entrance  was  15.7  feet;  thence  up  to 
ENG  94 140 
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the  end  of  the  Government  revetment  16  to  17  feet;  from  that  point  up 
to  Lake  Manistee  13J  feet. 

Tlie  north  pier  and  revetment  have  a  combined  length  of  2,906^  feet, 
of  which  1,304  feet  is  revetment  and  1,602J  feet  crib  pier.  It  extends 
1,250 J  feet  beyond  the  shore  line,  and  its  end  coincides  with  the  present 
cuive  of  18  feet  depth  in  the  lake.  The  work  above  water  must  bo 
rebuilt  from  stations  14+94  to  18+94  to  maintain  it  in  serviceable 
condition,  this  portion  of  the  structure  having  been  built  from  twenty- 
two  to  twenty-four  years  ago. 

The  south  pier  comprises  490  feet  of  pile  revetment  and  1,199  feet  of 
crib  work;  the  hike  end  is  G99  feet  in  advance  of  the  shore  line,  and 
350  feet  shoreward  of  tlie  14-foot  curve  to  which  the  pier  is  to  be 
extendeil  in  order  to  complete  the  present  approved  project.  The  pres- 
ervation of  the  entrance  channel  calls  for  this  extension  at  the  earliest 
date  practicable.  It  is  also  essential  that  the  work  above  water  be 
renewed  in  the  near  future  over  that  portion  of  the  pier  built  between 
the  years  1868  and  1872;  this  comprises  a  section  510  feet  long,  extend- 
ing from  Station  1+31)  to  Station  6+46.  The  stone  filling  requires  over- 
hauling from  the  shore  line  to  the  outer  end,  and  additional  stone  is 
needed  at  several  points  to  make  the  work  reasonably  secure. 

In  relation  to  the  490  feet  of  pile  revetment  mentioned  at  the  begin- 
ning of  tlie  foregoing  paragraph,  I  would  state  that  it  was  built  in 
1874-'75,  by  the  Government,  in  extension  of  the  pier  up  the  river, 
but  its  site  has  been  occupied  for  many  years  by  Canfield  &  Wheeler 
Lumber  Company;  the  piles  have  nearly  disappeared,  and  have  been 
replaced  with  slabs,  presumably  by  the  company,  as  the  old  revetment 
crumbled  away  under  its  superincumbent  loads  of  lumber.  It  seems 
proper  that  it  should  no  longer  be  considered  or  included  as  a  part  of  the 
Government  work,  and  it  is  therefore  proposed  to  ignore  it  in  future 
reports. 

'  The  ri  vei"  is  now  crossed  by  three  bridges  between  lakes  Michigan  and 
Manistee,  the  last  of  which  was  built  by  the  city  of  Manistee  during  the 
past  year,  under  authority  granted  by  the  Secretary  of  War,  as  pro- 
vided in  Section  3  of  the  river  and  harbor  act  approved  July  13,  1892. 
The  approval  of  the  location  and  plan  of  this  bridge  were  predicated 
on  the  guarantee  of  the  city  to  cause  the  docks  on  the  south  side  of  the 
river,  for  a  distance  of  al>out  500  feet  above  and  250  feet  below  the  site 
of  the  bridge,  to  be  moved  back  to  the  dock  line  established  by  city 
ordinance;  the  city  also  agreed  to  dredge  a  chanjiel  14J  feet  in  depth 
through  the  south  draw  of  the  bridge  to  the  river  channel  above  and 
below,  as  the  draw  pier  of  the  bridge  Avas  located  in  mid-river  thereby 
obstructing  the  channel  dredged  by  the  Government  two  years  ago. 

These  conditions  were  to  bo  executed  by  or  before  July  1,  1894,  but 
the  city  has  failed  to  fulfill  them. 

By  an  instrument  dated  May  31,  1893,  the  Secretary  of  War  author- 
ized the  Manistee  and  North  P^astern  liailroad  Company  to  occupy  the 
revetment  built  by  the  Government  on  the  north  side  of  the  river,  from 
statirm  0  to  station  7  +  60.  The  consideration  on  which  this  authority 
was  accorded  was  the  promise  and  agreement  of  the  railroad  com[iaoy 
to  rebuild  the  revetment,  and  maintain  it  in  substantial  repair.  The 
company  is  now  in  full  occupation  of  the  premises,  but  thus  far  has 
failed  and  refused  to  make  any  of  the  stipulated  repairs. 

The  estimate  of  funds  needed  for  completing  the  approved  project  of 
improvement,  and  for  the  maintenance  and  repairs  of  existing  works 
during  the  year  ending  June  30, 1896,  is  as  follows:  For  extending  sooth 
pier  350  feet,  §42,000;  rebuilding  400  linear  feet  of  north  pier  from  water 
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level,  $4,000;  rebuilding  510  feet  of  south  pier  from  water  level,  $5,000; 
minor  repairs  of  revetment,  $1,000;  dredging,  $4,000;  total,  including 
contingencies,  $61,000. 

The  Light-Honse  Establishment  maintains  a  sixth-order  light  and  a  steam  fog 
signal  at  the  harbor.  They  were  on  the  south  pier  until  about  a  month  ago,  but  are 
now  on  the  north  pier. 

The  harbor  is  included  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich. 

Appropriations  for  improving  harbor  at  Manistee,  Mich. 


March  2, 1867 $60,000 

July  11,1870 20,000 

March  3, 1871 9,000 

Junel0,1872 10,000 

March  3, 1873 10,000 

June23,1874 *. 10,000 

March  3, 1875 25,000 

August  14, 1876 14,000 

Juno  18, 1878 15,000 

March  3, 1879 10,000 


June  4, 1880 $10,000 

March  3, 1881 10,000 

August2,1882 15,000 

July  5,1884 10,000 

August  5, 1886 10,000 

August  11, 1888 10,000 

September  19,1890 50.000 

July  13, 1892 50,000 


Total.... 348,000 

Original  estimated  cost  of  works,  1866,  as  amondod  in  1871, 1875,  and  1890, 

and  1892 $408,000.00 

Whole  amount  appropriated  ftom  1866  to  and  including  act  of  July  13, 
2g92  .         348  000. 00 

Whole  aiiiount  expeudVd  Vo  June  30, 1894 345)665.08 

Money  statement, 

July  1, 1893,  balance  unexpended $45, 889. 85 

June  30, 1894,  amount  expended  during  fiscal  year 43, 554. 93 

July  1, 1894,  balance  unexpended 2,334.92  . 

July  1, 1894,  outstanding  liabilities , .  127.61 

July  1,1894,  balance  available : 2,207.31 


(  Amount  that  cau  bo  profitably  expended  in  fiscal  vear  ending  June  30, 1896    61, 000. 00 
<  Submitted  in  cotnpliauce  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS,   MANISTEE   HARBOR,   MICHIGAN. 

Entrances  and  clearances. 


Tear. 

Number,  j 

Rerenuo 
collected. 

Tonnage. 

Fiacal  year— 

J88-1 

3,009 
3,560  1 
3,352  , 
3,412 
8,459 

8,595 
3,524 
3,691  1 
3,617  1 
4,  044  1 
2,831 

$3,181.19 

1, 145. 29 

634.26 

1885                     .                               

1886 

1887 

991,872 

1888 

889, 879 

Calcudar  yenr— 

1888 

966,221 

1889 

945,329 

1890                                                              

975, 049 
1,  079, 818 

1891    

1892 r 

1, 028,  629 

1893 

959,550 
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Receipts  and  shipments  by  vessel,  1893, 
[Compiled  from  statement  fumiahed  by  the  collector  of  customs,  Manistee,  Hlcb.] 


Articles. 


Quantity. 


RECEIVED. 


Brick number. , 

Coal. 


Flour barrels..; 

Graiu bushelt*.. 

Hay  niicl  feed ' 

Loather 

Lime  and  cement I 

Livestock heads. 

Merchandise,  general 


Total. 


315.000 


47.409 
519,470 


167 


Cedar  posts number 

Fish 

Lath M 

Lime  and  cement. barrels 

Lumber M  feet,B.  M 

Merchandise,  general 

Potatoes bushels..! 

o«    i  Sail barrels.., 

26,137   I  Shingles M..! 

Slabs cords.,  i 

50, 396  [   Ties number.  - 

Tan  bark cords..; 


89 


7,351 

2,205 

1.000 

105 

390,766 

68.3,841 

3, 231 

89.287 

2,679 

375, 677 

192,595 

110, 430 

13,804 

2,986 

8.026 

30,000 

2,700 

7,837 

7,337 

Total. 


917,739 


L  L  13. 

IMPROVEMENT  OP  HARBOR  OP  REPUGE  AT  PORTAGE  LAKE,  MICHIGAN. 

The  river  and  harbor  act  of  June  18,  1878,  directed  that  a  survey  be 
made  at  this  place  "with  a  view  to  its  adaptability  as  a  harbor  of 
refuge,"  and  called  for  an  estimate  of  cost  of  such  harbor. 

The  conditions  then  existing  were  a  dangerous  coast  line  extending 
175  miles  from  Grand  Haven  to  Traverse  Bay,  Michigan,  with  no  inter- 
mediate harbor  into  which  vessels  might  safely  attempt  an  entrance  for 
shelter  from  the  frequently  recurring  and  disastrous  Lake  Michigan 
gales.  Under  these  conditions  a  record  of  shipwreck  and  life  loss  had 
been  made  that  clearly  established  the  great  necessity  for  increased 
security  to  lake  commerce  and  travel  in  this  locality,  and  the  question 
was  presented  as  to  the  adaptability  of  Portage  Lake  to  this  purpose; 
the  survey  thereupon  made  answered  the  question,  and  showed  that 
the  site  offered  peculiar  advantages.  The  lake  was  found  to  include 
an  area  of  nearly  4  square  miles  where  the  water  was  from  4  to  7 
fathoms  deep;  it  was  landlocked,  save  where  connected  with  Lake 
Michigan  by  an  artificial  ditch,  in  which  the  water  was  only  4  feet  deep 
at  the  time  of  survey ;  yet  the  barrier  separating  the  waters  of  the  lakes 
was  only  30  rods  wide  at  its  narrowest  part,  and  its  distance  between 
ISfoot  depths  in  the  two  was  only  2,000  feet.  The  project  then  pre- 
sented, with  every  confidence  that  the  needed  -liarbor  of  refuge  might 
soon  be  an  accomplished  fact,  was  to  dredge  a  channel  18  feet  deep 
from  lake  to  lake  and  protect  it  between  parallel  piers  and  revetments 
300  feet  apart;  its  estimated  cost  was  $189,8()0,  and,  small  as  the 
amount  was,  it  would  undoubtedly  have  been  found  ample  if  appro- 
priations at  all  adequate  to  any  reawsonable  degree  of  progress  had  been 
provided  for  doing  the  work.  But  the  first  one  made  by  the  act  of 
March  3,  1879,  was  only  $10,000,  and  with  this  paltry  sum  the  work  of 
making  the  much-needed  harbor  of  refuge  was  inaugurated;  but  the 
officer  in  charge  plainly  reported  that  it  could  never  be  accomplished 
with  such  utterly  inadequate  appropriations,  and  urged  that  the  next 
succeeding  one  be  not  less  than  $100,000.  Only  one-tenth  of  that  sum 
was  appropriated,  and  so  it  continued  with  mere  pittances  compared 
with  what  was  requisite,  the  work  dragging  along  from  year  to  year 
without  substantial  advance  toward  the  desired  end.    To  go  further 
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into  tlie  liistory  of  operations  would  be  only  to  repeat  the  story  told  in 
each  report  from  the  beginning,  tlie  sum  total  of  which  is  that  8100,000 
has  been  exi)ended  in  driblets,  and  that  all  there  is  to  show  for  it  are 
2,570  feet  of  pier  work  and  revetment,  most  all  of  which  is  in  a  con- 
dition of  wreck  and  ruin,  covering  a  chanuelway370  feet  wide,  through 
which  a  depth  of  only  from  5  to  7  feet  ojn  be  kei)t,  except  by  constant 
dredging. 

No  work  was  done  during  the  jear  just  ended  until  April  28, 1894, 
when,  responding  to  appeals  for  relief  to  the  little  local  commerce  that 
seeks  the  harbor,  the  United  States  dredge  AV«///wa«(?  commenced  dredg- 
ing at  the  entrance  where  the  available  depth  was  only  5J  feet.  Work 
was  continued  until  May  20,  when  a  channel  40  feet  wide  and  15  feet 
deei)  had  been  dredged  between  the  i)iers,  the  amount  of  excavation 
being  24,870  cubic  yards.  An  inspection  of  the  harbor  made  a  month 
later,  June  9,  showed  that  the  newly  dredged  channel  had  already 
shoaled  to  11  feet. 

The  zero  of  the  water  gauge  at  the  harbor  has  been  lowered  0.09 
feet  in  compliance  with  instructions  from  the  Chief  of  Engineers,  dated 
December  4, 1893,  so  as  to  place  its  zero  3.06  feet  below  high  water  of 
1838,  the  new  x)Iane  of  reference  established  for  harbors  on  Lakes  Mich- 
igan and  Huron. 

It  must  be  evident  to  anybody  who  examines  into  the  history  and 
conditions  of  this  work  that  a  radical  change  from  the  course  thus  far 
pursued  is  mandatory,  if  any  useful  purpose  is  to  be  accomplished  and 
further  waste  of  money  avoided.  In  considering  this  matter  it  is  impor- 
tant to  recognize  the  fact  that  the  local  conmierce  is  utterly  insignificant. 
No  record  is  accessible  to  show  just  what  it  is,  all  requests  concerning 
it  remain  unanswered,  and  those  interest<id  in  it  realize  and  admit  that 
no  exhibit  can  be  made  that  would  justify  expenditures  by  the  Govern- 
ment for  improving  the  harbor  on  account  of  it.  It  follows  from  this 
that  there  can  be  no  sufficient  reason  for  fuiHier  expenditure  at  this 
place  unless  it  be  in  the  necessity  for  a  harbor  of  refuge. 

The  existence  of  such  condition  was  fully  admitted  sixteen  years  ago, 
and  certainly  it  is  no  less  so  now  than  then,  not  only  because  of  the 
increase  in  general  lake  commerce,  but  the  commercial  importance  of 
neighboring  harbors  has  grown  in  the  same  or  greater  proportion,  and 
the  vessels  frequenting  them  are  of  vastly  greater  tonnage  and  vfilue. 
These  harbors  were  not  designed  as  places  of  refuge,  and  when  shelter 
is  needed  they  can  be  entered  only  with  the  risk  of  disaster  on  account 
of  the  limited  width  of  opening  between  jners. 

Itwould  therefore  appear  that  whileaharbor  of  refuge  atPortageLake 
is  highly  desirable  for  the  security  of  general  commerce  on  Lake  Michi- 
gan, it  would  be  of  special  moment  to  that  of  neighboring  harbors  such 
as  Frankfort,  Manistee,  and  Ludington,  with  their  railway  terminals 
and  connecting  water  lines. 

The  estimate  submitted  for  1896  is  substantially  the  same  as  that 
contained  in  the  last  annual  report,  and  the  ai)propriation  of  the  full 
amount  is  urgently  recommended  if  any  real  effort  is  to  be  made  to 
secure  a  harbor  of  refuge  at  this  i)lace.  If  this  is  not  done  the  work  had 
better  be  abandoned,  for  no  effective  advance  in  that  direction  can  be 
made  with  a  sum  materially  less,  and  there  appears  to  be  no  reason  for 
further  approi>riations  by  the  Government  with  any  other  object  in 
view.  The  estimate  is  as  follows:  000  feet  new  crib  work  for  extend- 
ing the  piers,  $60,000;  rebuilding  1,240  linear  feet  of  ohl  north  i)ier  and 
revetment,  $38,000;  sheet  piling  and  refilling  south  pier  and  revetments, 
$6,000 J  dredging,  $10,000;  making,  with  contingencies,  $125,000. 
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There  is  a  fourth-order  light  near  the  end  of  the  north  pier,  maintained  by  the 
Light-House  Establishment. 

The  harbor  is  included  in  the  Michigan  collection  district;  the  nearest  port  of 
entry  is  Grand  Haven,  Mich. 

Appropriittlons  for  harbor  of  refuge  at  Portage  Lakcy  Michigan. 

March  3, 1879 $10,000  '  Angnst  5, 1886 $15,000 

JnnoU,  1880 10.000     August  11.1888 10,<30i) 

March3, 1881 lO;  000     September  19, 18*K) 8,00J 

Angn.st2, 1882 213,000  

July  5,1884 12,500  Total 100,500 

Original  estimated  cost  of  work,  1879,  as  amended  in  1890 $2G7,  500. 00 

Whole  amount  appropriated  from  1879  to  and  including  act  of  Septem- 
ber 19,  1890.... 100,500.00 

Whole  amount  expended  to  June  30, 189-1 98,320.13 

Monetf  statement, 

July  1, 1893,  balance  unexpended $3,  885. 39 

Juno  30, 1894,  amount  expended  dnring  liscal  year 1,  705. 52 

July  1 ,  1894,  balance  unexpended 2, 179. 87 

July  1, 1894;  outstanding  liabilities .• 105. 27 

July  1, 1894,  balance  available 2,074.60 


{Amount  (estimated)  required  for  completion  of  existing  project 167,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  125, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Lr   Lr    14. 

IMPROVEMENT  OF  FRANKFORT  HARBOR,  MICHIGAN. 

The  harbor  works  at  this  placo  comprise  a  drecl^ed  chauuel,  with  lat- 
eral revetments  of  pile  work,  and  crib  piers  in  extension  thereof,  whereby 
entrance  from  Lake  Michigan  is  had  to  the  inland  lake,  Aiix  Bees 
Scies  (Frankfort),  which  constitutes  the  harbor.  These  works  were 
begun  by  the  Government  with  the  appropriation  of  88S,.">41  made  by 
the  river  and  harbor  act  of  June  23,  18GC,  but  before  that  time  local 
enterprise  had  improved  an  outlet  from  the  interior  lake  750  feet  north 
of  the  present  entrance  nnd  protected  it  by  slab  piers,  80  feet  apart, 
extending  000  feet  into  Lake  Michigan,  thereby  providing  a  chaiuiel 
from  3  to  4  feet  deep  between  the  two  lakes.  The  (xovernment  i)roject 
provided  for  a  channel  12  feet  deep  and  250  feet  wide,  at  au  estimated 
cost  of  $140,400.  The  necessity  for  subsequent  pier  extension,  to  keep 
pace  with  the  accumulation  of  sand  where  these  structures  are  erected, 
and  the  cost  of  repairs  and  periodical  dredging,  have  caused  tliis  esti- 
mate to  be  revised  and  increased  from  time  to  time,  until  the  revision 
of  1802,  in  accordance  with  which  operations  are  now  being  carried 
out,  placed  the  total  cost  of  work  done  and  propo.sed  at  $325,059.85. 

No  j)rogress  toward  completing  the  project  was  made  during  the 
past  year,  because  there  was  too  little  money  available  to  admit  of 
any  pier  extension,  and  all  that  could  be  done  was  to  make  the  neces- 
sary repairs  of  old  structures  and  maintain  the  requisite  channel 
between  piers  by  dredging,  and  also  by  placing  sheet  piling  and  sand 
fences  to  prevent  sand  in  rear  of  the  piers  from  getting  into  the  chan- 
nel. For  this  purpose  325  linear  feet  of  double  sheet  piling  were  driven 
along  the  rear  of  the  north  revetment,  making  it  sand  tight;  the  old 
sand  fences  on  the  north  beach  Avere  repaired,  and  305  linear  feet  of  new- 
sand  fences,  5  feet  high,  were  built. 
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The  repair  work  on  piers  comprised  removing  the  old  snperstructure 
of  north  revetment  for  a  length  of  64  feet,  sixwing  off  piles  at  water 
snrface,  and  building  new  superstructure  Ave  courses  high;  about  300 
linear  feet  of  rotten  timbers  were  removed  from  the  piers  and  replaced 
by  new  ones;  for  protecting  the  east  end  of  revetment  from  damage 
by  the  large  lake-ferry  steamers,  operated  in  connection  with  the 
Toledo,  Ann  Arbor  and  North  Michigan  Railway,  a  cluster  of  five  piles 
was  driven  at  the  inner  end  of  both  piers;  plank  walks  3  feet  wide 
were  laid  on  both  piers,  that  on  the  north  .being  900  feet  long,  aiul  on 
the  south  1,117  feet.  A  large  amount  of  drift  that  had  accumulated  in 
the  uncovered  south  pier  w^as  removed. 

Between  August  30  and  September  11  the  United  States  dredge 
StiginaiC'  excavated  6,933  cubic  ynrds,  for  imi)roving  the  channel 
between  piers  and  tbrough  a  shoal  that  overlaps  the  north  and  reaches 
nearly  to  the  south  pier.  The  gales  of  early  October  caused  very  con- 
siderable deposits  of  sand  on  this  shoal,  reducing  the  depth  of  watt»r 
to  8.3  feet  at  one  point  to  10  feet  about  midway  between  piers,  and 
obliterating  the  newly-dredged  channel.  The  large  car  ferryboats 
could  no  longer  pass  the  shoal  until  they  had  scoured  a  new  channel 
through  it  with  their  propeller  wheels,  and  in  connection  with  this 
work  they  managed  to  do  considerable  damage  to  the  harbor  piers. 

The  ccmdition  of  the  harbor  June  30,  1894,  was  as  follows: 

Tiie  north  pier  and  revetment  had  a  total  length  of  1,098  feet,  of 
which  396  feet  is  pile  revetment  and  7013  feet  crib  work,  the  outer  end  of 
which  is  only  428  feet  beyond  shore  line.  The  south  pier's  total  length 
is  1,337  feet,  187  being  pile  revetment  and  1,150  crib  work,  the  outer 
end  of  whicli  is  867  leet  beyond  the  shore  line.  The  width  of  channel- 
way  between  piers  is  200  feet.  The  piers  are  in  fair  condition,  but 
some  considerable  stone  is  required  to  fill  them  «is  they  should  be  for 
their  preservation,  and  parts  of  the  old  super  structure  need  quite 
extensive  repairs.  The  available  depth  of  channel  through  shoal  at 
entrance  was  15  feet,  but  it  is  liable  to  be  obliterated  by  the  first  hard 
storm  that  visits  this  locality.  The  navigable  depth  inside  of  this  shoal 
is  16  feet  until  Frankfort  Lake  is  reached,  where  there  is  plenty  of  water 
at  all  times. 

It  is  important  that  the  piers  be  extended  in  accordance  with  the 
present  approved  project,  as  it  is  impossible  to  maintain  a  12.foot  chan- 
nel at  the  entrance  as  matters  are  now. 

The  estimate  for  1896  is  as  follows :  Four  hundred  linear  feet  of  crib 
work  for  extending  piers,  $40,000;  sheet  piling,  repairing  and  refilling 
piers,  $5,000;  dredging  and  contingencies,  $6,000;  total,  $51,000. 

A  sixtli-oriler  light  is  maintained  by  the  Light-Hoiiso  Establishment  near  the  west 
end  of  the  sonth  pier,  and  the  Life-Saviug  Service  has  a  station  at  its  cast  end. 

The  haH)or  is  in  the  collection  district  of  Michigan,  and  the  nearest  poi;t  of  entry 
is  Orand  Haven,  Mich. 

Appropriations  for  improving  harbor  at  Frankfort,  Mich. 


Anx  Bees  Scies : 

June23,1866 $88,541.00 

March  2,1867 10,000.00 

Jnly25, 1868 10,000.00 

April  10, 1869 29,318.85 

July  11,1870 10,000.00 

March  3, 1871 10,000.00 

FTankfort,  Mich. : 

June  10, 1872 10,000.00 

March  3, 1873 10,000.00 

Jin>e2S,1874 10,000.00 

March  3, 1875 10,000.00 

August  14,1876 3,000.00 


Frankfort,  Mich. — Continued. 

June  18, 1878 $8,800.00 

March  3, 1879 4,000.00 

June  14,1880 5,000.00 

March  3, 1881 10,000.00 

Auguftt  2, 1882 15, 000. 00 

July  5, 1884 5,000.00 

August  5, 1886 7,000.00 

August  11,1888 8,000.00 

September  19, 1890 10, 000. 00 

July  13, 1892 10,000.00 

Total 283,659.85 
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Original  estimated  cost  of  the  work  in  1866,  amended  in  1868. 1879.  and 

1892 $325,659.85 

Whole  amount  appropriated  to  June  30, 1894 283,659.85 

Amount  covered  into  Treasary,  Report  1871,  p.  133 5, 721. 50 

Whole  amount  expended  to  June  30, 1894 273, 909. 83 

Money  statement, 

July  1, 1893,  balance  unexpended $7,831. 13 

June  30, 1894,  amount  expended  during  fiscal  year 3, 802. 61 

July  1, 1894,  balance  unexpended 4, 028. 52 

July  1, 1894,  outstanding  liabilities 420. 77 

July  1, 1894,  balance  available 3,607.75 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    51, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  186d  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMEKCIAL  STATISTICS,    FRANKFORT  HARBOR,    MICHIGAN. 

Entrances  and  clearances. 


Year. 

Number. 

488 
261 

Revenue    !rr^„„.^ 
coUected.  |Aonnago. 

Fiscal  year: 

1884    

1 

$404.70  \ 

75  66  j 

1885 

1886,  1887,  1888* 

Calendar  year: 

1888 

1.342 

!      216.376 

1889^ 

1890  . 

1891  . 

1892  . 

1893  . 


443 

1,541 

910 


27,140 
258,908 
167, 777 
278,700 


*  Not  Btat43d. 


Receipts  and  shipments  by  vessel,  189$ 

rumished  by  the  collector  of  customs;  W.  R. 
'and  H.  W.  Ashley,  general  manager  Toledo,  Ann  Arbor  and  North  Michigiiii  Railroad.] 


[Compiled  from  statements  furnished  by  the  collector  of  customs;  W.  R.  Chambers,  village  president: 


Articles. 


Quantity. 


1,267 
431, 755 


RECEIVED. 

Coal 

Fish barrels . . 

Flour do 1 

Fruit,  miscellaneous j 

Grain | 

Hay  and  feed ' 

Lime  and  cement i 

Live  stock I 

Lumber feet,  B.  M .  '    6, 808, 571 

Merchandise,  general | 

Miscellaneous 1 

Stone cords.. I  100 


Total. 


Cedar  posts number. 


4,100 


Tons. 


6,695 

190 

42,312 

30 

8,667 

4,326 

69 

30 

11,915 

190 

17,156 

625 


92, 208 


Articles.                    Quantity. 

Tons. 

SHIPPEI>— continued. 
Coal 

19,456 
20B 

Fish 

Fruit,  miscellaneous 1 * 

144 

Iron  and  ore ' 

75 

Lime,  cement,  and  brick.. 

1.780 

Lumber. . .  .M  feet,  B.  M. . 
Machinery 

38,780 

67,865 
330 

Merchandise,  general 

4,406 

100 

10,863 

349 

Mineral  wat<^r,  l)ottles 

Miscellaneous 

100,400 

Potatoes 

Salt barrelH.. 

Shingles M.. 

SlabH cords.. 

Tan  bark do 

Wood do.... 

15,608 
2,300 
9,543 
5,339 
4,254 

2,171 

288 

25.552 

6.338 

6,786 

Total 

145,804 

In  addition  ixi  classifled  tonnage,  tlie  car  ferries  between  Frankfort,  Mich.,  and  Kewaunee,  "Wis., 
carried  7,769  freight  cars,  average "  '^ight,  27,000  pounds,  making  104,881  tons. 
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L  L  15. 
IMPROVEMENT  OF  CHARLEVOIX  HARBOR,  MICHIGAN. 

The  preseDt  commercial  harbor  at  this  place  has  been  made  by  estab- 
lishing a  navigable  channel  from  Lake  Micbigan  to  Konnd  Lake.  The 
natural  outlet  from  the  latter  before  any  improvement  was  a  narrow 
stream  about  one-third  of  a  mile  long  through  which  boats  drawing  2 
or  3  feet  might  pass;  local  enterprise,  aided  by  State  land  grant, 
improved  these  conditions  by  dredging  the  river  to  a  deptli  of  11  feet 
and  building  short  piers  at  its  outlet  into  Lake  Michigan,  thereby 
obtaining  an  available  depth  at  entrance  of  about  6  feet.  At  this  point 
the  work  of  improvement  by  the  General  Government  was  inaugurated 
with  an  appropriation  of  $10,000  in  the  river  and  harbor  act  of  August 
14, 1876.  The  project  of  improvement,  submitted  October  30,  1875, 
was  the  basis  of  operations,  and  the  estimated  cost  of  its  completion 
was  $186,000.  It  provided  for  dredging  a  straight  channel  113  feet  deep 
through  Pine  River,  protecting  its  sides  by  pile  revetments,  and  its 
entrance  by  crib  piers  extending  to  12  feet  of  water  in  Lake  Michigan, 
with  a  channel  way  150  wide  between  them.  In  1882  this  project  was 
extended  to  provide  a  revetted  channel  12  feet  deep  from  Kound  Lake 
to  Pine  Lake,  distant  only  about  375  feet,  thereby  opening  this  large 
body  of  wat^r  to  commerce. 

The  harbor  works  in  existence  June  30,  1803,  comprised  771  feet  of 
crib  work  in  north  pier,  with  953  feet  of  plank  beam  revetment  extend- 
ing from  its  shore  end  to  near  Hound  Lake,  491  feet  of  crib  work  in 
south  pier,  and  1,538  feet  plank  beam  revetment  from  the  pier  to  Eound 
Lake;  the  width  of  channel  is  150  feet  between  piers  and  narrows  to 
100  feet  as  Round  Lake  is  approached.  The  channel  connecting  Round 
and  Pine  lakes  is  83  feet  wide  between  revetments,  the  length  of  the 
latter  being  339  feet  on  the  north  and  366  feet  on  the  south  side. 
The  available  depths  of  water  at  that  time  were  13  feet  from  Lake 
Michigan  to  Round  Lake,  and  12J  feet  from  the  latter  to  Pine  Lake. 

Operations  during  the  past  year  were  limited  to  repairs  at  piers  and 
revetments,  placing  decking  on  south  revetment  of  upper  chaunel  into 
Pine  Lake,  and  dredging.  The  principal  item  of  repairs  was  the  sub- 
stantial rebuilding  of  400  linear  feet  of  the  south  revetment,  lower  chan- 
nel. The  piling  of  this  section  had  yielded  to  pres.^ure,  and  was  in  dan- 
ger of  failing  completely  at  any  moment.  The  conditions  were  such  that 
most  of  the  old  piling  had  to  be  pulled  out,  new  piles  driven  and  sur- 
mounted  by  a  new  superstructure  four  courses  high  of  12  by  12  inch 
timbers.  The  new  revetment  is  a  substantial  structure  of  piling  pene- 
trating the  river  bed  from  12  to  15  feet,  backed  by  a  double  row  of  sand- 
tight  sheet  piling,  all  connected  by  iron  tie-rods  and  wooden  ties  to  a 
rear  row  of  anchor  piles.  The  work,  was  done  by  contract,  at  a  cost  of 
$4,364.52,  including  everything  required  for  removing  the  old  structure. 
Other  minor  repairs  consisted  in  removing  rotten  timbers  at  scattering 
points  along  the  old  revetment  and  piers  and  replacing  them  by  new 
ones,  closing  openings  in  piers  below  water  so  as  to  prevent  stone  fill- 
ing from  passing  out,  and  overhauling  the  filling  so  as  to  equalize  it, 
and  adding  63  cords  of  bowlders  picked  from  the  lake  shore  to  supply 
deficiencies.  Soundings  made  in  April  last  showed  a  reduction  in  chan- 
nel depths  to  11 J  feet  in  some  places,  and  the  United  States  dredge 
Saginaw  was  there  to  restore  the  requisite  navigable  conditions;  work- 
ing from  June  2  to  June  22,  a  channel  by  which  vessels  drawing  13  feet 
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can  i)ass  from  Lake  Michigan  to  Pine  Lake  was  obtained,  the  amount 
dredged  being  10,945  cubic  yards. 

Such  was  the  navigable  condition  of  the  harbor  June  30, 1894.  The 
extent  of  piers  and  revetments  remained  at  that  date  the  same  as 
stateil  elsewhere  in  this  report  for  Juno  30,  1893. 

The  approved  project  calls  for  a  channel  12  feet  deep,  ajid  this  requires 
that  the  piers  shall  extend  to  at  least  that  depth  in  Lake  Michigan ; 
the  north  i)ier  fulfills  that  condition,  but  the  south  pier  must  be  pro- 
longed 200  feet  to  do  so,  and  it  should  be  done  as  soon  as  possible. 
Another  matter  calling  for  action  at  the  earliest  opportunity  is  the 
reconstruction  of  500  feet  of  the  north  pier,  commencing  at  the  shoro 
end,  being  that  portion  built  on  the  old  crib  structures  erected  by  the 
local  authorities;  it  is  constantly  being  undermined,  and  has  settled  so 
irregularly  that  the  old  timber  work  is  tearing  apart  to  such  an  extent 
that  a  complete  breach  of  the  pier  may  be  looked  for  with  every  recur- 
ring northerly  gale.  Safety  and  economy  require  that  further  attempts 
to  maintain  it  by  constant  repair  bo  abandoned  as  soon  as  an  appro- 
priation for  its  removal  and  reconstruction  can  be  obtained.  The  old 
plank  beam  revetment  of  the  lower  channel  to  Round  Lake  is  rapidly 
deteriorating,  and  will  require  many  scattering  repairs  until  it  can  bo 
remodeled  and  entirely  rebuilt  above  water,  as  was  done  for  the  400 
feet  before  referred  to  in  this  report.  The  total  remaining  length 
requiring  this  treatment  is  2,100  feel.  Provision  must  be  made  for 
periodical  dredging  to  maintain  the  requisite  navigable  depth. 

The  estimate  for  1896  is  therefore  as  follows:  200  linear  feet  new 
crib  work  for  extending  south  pier  to  12-foot  curve,  $20,000;  removing 
5(M)  linear  feet  of  old  north  pier  crib  work,  ami  rebuilding  it,  $22,500; 
minor  repairs  of  piers  and  revetments  and  dredging,  $6,(K)0;  making, 
with  10  per  cent,  approxinmtely,  for  contingencies,  a  total  of  $53,000. 

The  work  Ib  in  the  collection  district  of  Michigan,  the  nearest  port  of  entry  being 
Grand  Haven,  Mich. 

The  Light-Houso  Establishment  maintain  a  fifth-order  light  near  the  end  of  the 
north  pier. 

Appropriaiiona  for  improvinfj  harbor  at  Charlccoix,  Muh. 


Angust  14, 1876 $10, 000 

June  18,1878 12,000 

March3,1879 9,000 

J  u  n  e  1 4 , 1 880  . . . .  - 1 0,  000 

March  3,1881 10,000 

Angnst2, 1882 10,000 

July  5,188-1 10,000 


AngnstS,  1886 $10,000 

August  11, 1888 12, 500 

September  19, 1890 9,000 

July  13, 1892 10,000 

Total 112,500 


Original  estimated  cost  of  work,  1868,  amended  in  1876  and  1884 $186, 000.  00 

Whole  amount  appropriated  from  1868  to  and  including  act  of  July  1 3, 

1892 112,500.00 

Whole  amount  expended  to  June  30, 1894 108,791.43 

Money  statement. 

July  1,  1893,  balance  unexpended $10, 432. 09 

Jnne  30, 189-1,  amount  expended  during  fiscal  year 6,  723. 52 

July  1, 1894,  balance  unexpended 3,  708. 57 

July  1, 1894,  outstanding  liabilities 868. 47 


July  1,1894,  balance  available 2,840.10 


{Amount  (estimated)  required  for  completion  of  existing  project 73, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    53, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COM.MKnCIAL    STATISTICS,    CHARLEVOIX    llAUBOK,    MIC  1 1 IG  AX 

EniranccH  and  clearances. 


Tear. 


Fiscal  Year: 

1884 

1885 

1888 

1887 

Calecdiir  year: 

1888 

1889 

18!H) 

1891 

1892 

18B3 


Number. 


I    Keveuu 


772 
599 
674 
753 

526 
473 
632  ' 
534  I 

537  1 
820  I 


cuUuct^id. 


$355.46 
779.53 
390.46 


Tonnage. 


151,369 
92.306 


75,224 

79,  Old 

79,966 

144,970 


HecciptH  and  hhipmenis  htf  rcasel,  180.1. 
[Compileil  TroTn  stitoineat  furnished  by  the  collec'tor  and  deputy  collector  of  cuMtoma.) 


ArllrlcH. 

Quantity. 
500 

Tons.     1 

1 

91  ! 

9,761  1 
30 
40  ; 

2,797  1 

■^l\ 

400  1 

25  ! 

18,000  ! 

384  i 

Articles. 

Quantify. 

Tou.H. 

RECKr»-ED. 

ii^«>r barrels . 

SHIPPED— contiiined. 
Fishing  supplies 

■    • 
34 

Ctial 

Flour banvls . . 

Grain busliels.. 

Ha^'  and  i'wiX 

2,500 
10,000 

250 

>"lonr barrels.. 

Kishini?  sunulies    

300 

280 
550 

Grain bushel.** . . 

101, 720 

Iron  and  ore 

010 

Hay  and  feed 

Lath M.. 

Lime I>ni  rels. . 

Lumber  . . .  .M.  feet.  iJ.  M . . 

Mattresses number.. 

Mcrehnndise      (general), 
packages ..............   . 

640 

2,000 

27, 126 

10,400 

6,700 

200 

220 

Xcrosene barrels . . 

Live  Ktork hewls. . 

^crrhnudise -• 

1,600 
50 

47, 475 
208 

M iHrMlnneoufi                   .      ..     -- 

335 

Salt                             barrels 

315 

Miscellaneous 

150 

Piir  iron 

25,000 
3,900 

Total 

31,831 

Posts numbi'r . . 

Pot:itoos bushels. . 

Shingles M.. 

Ties M.. 

\Voo<l  and  slabs cords . . 

Total 

195,  000 

12,  500 

5,250 

246 

14, 138 

375 

656 

22,140 

28,276 

SHIPPED. 

Apples barroiS. . 

Bark conls . . 

Brick* M.. 

Finh                  

2.  COO 

18,000 

60 

18,000  ' 
150 
400 



149, 409 

1 

LL  i6. 

IMPROVEMENT  OP  PETOSKEY  HARBOR,  MICHIGAN. 

Two  appropriations,  aggregating^  $35,000,  Lave  been  made  for  improv- 
ing this  harbor,  and  two  ]>lans  of  improvement  Lave  been  presented, 
but  the  question  as  to  which  will  finally  be  adopted  remains  to  be 
determined  by  Congress.  The  statns  is  fnlly  set  forth  in  the  last 
annual  report,  and  its  repetition  is  believed  to  be  unnecessary  in  this 
one. 

The  cost  of  the  smaller  project  is  estimated  at  $570,000;  that  of  the 
larger  $170,000. 

It  is  impossible  to  submit  an  estimate  for  1S9G  until  action  on  the 
river  and  harbor  bill  now  pending  in  Congress  shall  have  been  taken, 
because  the  project  to  be  followed  and  the  sum  available  for  its  prose- 
cution are  dependent  upon  that  action.  But  a  due  regard  for  economy 
of  construction  and  the  local  interests  at  stake  would  urge  that  the 
appropriation  for  1896  be  sufficient,  when  taken  in  connection  with 
previous  appropriations,  to  complete  the  work.    If  the  larger  project 
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be  adopted,  the  appropriation  should  therefore  be  $136,000,  less  the 
amount  that  may  be  appropriated  in  the  meantime. 

The  harbor  is  in  the  coUectiou  district  of  Michigan;  the  nearest  port  of  entry 
being  Grand  Haven,  Mich. 
The  nearest  light-house  is  at  Harbor  Point,  4  miles  distant. 

Appropriations  for  improving  harbor  at  PetoBkey,  Mich. 

September  19,  1890 $15,O(K).O0 

July  13, 1892 , 20,000.00 

Total 35,000.00 

Original  estimated  cost  of  landing  pier  project 70, 000. 00 

Original  estimated  cost  of  breakwater  project 170, 000. 00 

Total  expenditures  to  June  30,  1894 223.22 

Money  statement, 

July  1,1893.  balance  unexpended $34,780.80 

June  30, 1894,  amount  expended  during  fiscal  year 4. 02 

July  1,  1894,  balance  unexpended 34,  776.78 

(  Amountthat  can  be profitably  expended  in  fiscal  year  ending  June  30, 1896  135, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMKRCIAL  STATISTICS,    PETOSKEY   HARBOR,    MICHIGAN. 

Entrances  and  clearances. 


Calendar  ye.ir  1893 . 


Year. 


Number. 


1.33S 


Tonnage. 


8,000 


lieccipts  and  shipments  by  vessel ,  189S. 
[Compiled  from  statomcut  furnished  by  Col.  Isaac  D.  Toll,  of  Putoskey,  Micb.] 


Articles. 


KBCEIVED. 


Apples  ami  pears  .barrels.. 

Brick M.. 

Cedar  posts number. . 

Fruit,    miscellauoouH, 

packacfH 

Hny  ana  feed bales. . 

Hoops 

Laths M.. 

Live  stock heads . . 

Lumber M.  feet,  15.  M . . 

Machinei  y 

Merohnndise  (general) 

Miscellaneous 

Paper 

Peaso bushels. . 

Salt barrels . . 

Slabs cords. . 

Tan  bark do 

Total 


Quantity. 


1,000 

75 

4,750 

4,000 
S.OOO 


100 

300 

1,000 


3,000 

3,000 

200 

100 


Tons. 


25 
188 
95 

135 

300 

200 

30 

53 

1, 750 

25 

6.000 

2,  500 

60 

90 

420 

5:t8 

100 


Articloi*. 


Quantity. 


SHIPPED. 


Brick M. 

Cedar  posts number. 

Fish 

Flour barrels . 

,  Fruit,  miscollauoou  H, 

packages 

Grain bushels. 

Laths M. 

Leather 

Lime  and  cement. barrels. 

Live  stock heads . 

Lumber M.  feet,  B.  M. 

Potatoes bushels . 

Shingles M . 

Slabs cords. 

Tan  bark do. . . 


Total. 


00 
4,750 


1,000 

3, 000 

25 


10,000 
100 
1,000 
10, 000 
75 
200 
500 


Tons. 


225 
95 
150 
300 

15 

83 

8 

10 

1,300 

17 

1,750 

300 

9 

538 

500 


5,300 
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MEMORANDA  RELATING  TO  DREDGING  OPERATIONS  ON  EAST  SHORE  OF 
LAKE  MICHIGAN  DURING  THE  CALENDAR  YEAR  1893. 

The  dredging  plant,  comprising  three  dredges,  with  attendant  tugs 
and  scows,  as  fully  described  in  the  last  annual  report,  worked  at  11 
different  harbors  from  Michigan  City,  Ind.,  to  Frankfort,  Mich.,  cover- 
ing a  coast  line  of  250  miles,  with  results  as  summarized  in  the  three 
accompanying  tables.  These  operations  were  in  progress  from  April 
1  to  November  28,  1893,  and  comprised  a  total  excavation  of  308,280 
cubic  yards,  at  a  cost  of  little  less  than  11^  cents  per  cubic  yard, 
including  operating  expenses  and  repairs  of  plant.  This  is  2  cents 
higher  than  the  cost  of  the  previous  season's  work,  and  is  accounted 
for  by  the  increased  cost  of  repairs  to  the  two  old  machines,  which 
have  been  in  service  over  twenty-five  years,  and  will  soon  have  to  be 
rebuilt.  It  is  safe  to  say  that  the  same  work  done  by  contract  would 
have  cost  50  per  cent  more,  and  lacked  the  highly  important  advan- 
tage attendant  upon  the  presence  of  a  plant  available  for  transfer  at  a 
moment's  notice  to  points  where  most  needed. 

Table  1  shows  details  relating  to  the  amount,  character,  and  cost  of 
work  done  at  each  harbor,  with  the  name  of  dredge  engaged  and  time 
employed. 

Table  2  shows  details  relating  to  operations  of  each  dredge,  includ- 
ing the  number  of  days  in  commission,  the  actual  working  time  as 
determined  by  deducting  time  occupied  in  moving  from  harbor  to 
harbor  and  delays  due  to  rough  weather  and  repairs,  and  amount  and 
cost  of  work. 

Table  3  distributes  the  total  cost  under  the  four  heads  of  Service, 
Supplies,  Repairs,  and  Miscellaneous.  It  is  seen  that  the  repair 
account  for  the  old  dredges  Michigan  City  and  Farquhar  amounts  to  a 
little  over  30  per  cent  of  their  total  operating  expenses,  while  that  of 
the  Saginaw  is  less  than  20  per  cent.  The  hull  of  the  Michigan  City  is 
in  especially  bad  condition — was  recently  reported  in  a  sinking  condi- 
tion— and  will  not  outlast  the  present  working  season. 
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Table  2. — Schedule  of  dredging  operations  for  the  season  of  ISOS—work  and  cost  of 

each  dredge. 


Dredge. 


Michigan  Cit3'. 

Farf]nTiar 

SS0I1SW 


Totnl. 


Commis- 
sioD. 


Dny$. 
182k 
21l| 
196| 


590S 


Worked. 


'      Total 
;  dredged. 


Day*.    I     Yardt. 
118}|  I     88,466.5 
166,\,  I    78,909 

149^  140.904.5 


434^     I  308,280 


Totatcost. 


$11,247.14 
11,78:^55 
11,855.12 


Average 

C08t 

per  cnbio 
yard. 

CenU. 
12.  713 
14. 933 
8.413 


34.885.81  I 


11.  316 


Average  product  per  working  day. 


Michigan  City . 
Fa  rq  II  bar 


Cubic  yards. 
660 

475 


Saginaw 940 

Table  ^.^Distribution  of  cost  of  dredging ,  1S93. 


Dredge. 


Micbigan  City 

FarqiUtnr 

SiKgtnatr 

Totiil. . . 


Services. 


$5, 078. 92 
5, 974. 30 
6,:i51.91 


Supplies. 


$1,990.50 
1, 976. 70 
2,  804. 89 


llepairs. 


I 
13,977.91  I 
3,  ZW.  35  I 
2,227.85 


Miscella- 
neous. 

$199.81  I 
596.  20  I 
470.  47 


17,405.13  1      0.772.C 


9, 44?.  11  I       1,265.48 


Total. 


$11,247.14 
11,783.55 
11.855.12 


34, 885. 81 


L  L  17. 

IMPROVEMEMT  OF  CHEBOYGAN  HARBOR,  MICHIGAN. 

This  harbor  is  at  the  mouth  of  the  Cheboygan  River,  wliere  there 
was  a  navigable  depth  of  6  feet  in  1870,  when  the  first  survey  and  proj- 
ect for  iinproveinent  were  made.  This  project  was  for  dredging  an 
entrance  channel  2(K)  feet  wide  by  14  feet  deep  and  protecting  its  sides 
by  pile  revetments  and  piers  aggregating  4,600  feet  in  length.  Its  esti- 
mated cost  was  $305,335. 

The  first  appropriation  forthe  work  was  made  in  the  river  and  harbor 
act  of  Mai  ch  3,187 1 ,  and  it  was  applied  to  dredging.  Subsequent  appro- 
priations were  applied  on  the  same,  for  it  began  to  appear  soon  after 
operations  had  been  commenced  that  the  proposed  revetments  and  piers 
mrght  not  be  requisite  for  maintaining  the  dredged  channel.  Dredging 
was  carried  to  a  depth  of  only  13  feet  until  1880,  when  it  was  increased 
to  15  feet  for  a  width  of  50  feet  in  mid  channel;  in  1882  it  was  decided 
to  extend  this  de])th  over  the  entire  width  of  dredged  channel,  and  in 
1888  to  i)rolong  the  channel  up  to  the  State  road  bridge.  The  final 
contract,  nnder  which  work  authorized  by  the  api)roved  project  was 
completed,  was  closed  November  20,  1*880.  A  15-foot  channel,  200  feet 
wide,  was  thereby  secured  from  deep  water  in  the  Straits  of  Mackinac 
to  the  State  road  bridge  over  the  Cheboygan  River,  a  distance  of  about 
7,100  feet.  Entrance  to  the  channel  is  marked  by  a  crib  40  feet  square, 
which  was  built  for  that  purpose  in  1881,  and  now  serves  also  as  the 
foundation  for  a  light-house,  maintained  by  the  TJ.  S.  Light- House 
Establishment. 

1^0  work  has  been  done  since  1880,  and  the  channel  depth  has  become 
reduced  to  a  navigable  capacity  of  scant  13  feet,  as  shown  by  recent 
soundings,  though  a  very  considerable  portion  of  the  dredged  area  is 
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still  from  14  to  15  feet  deep.  It  is  important  that  the  full  depth  of  15 
feet  be  restored,  and  it  is  proposed  to  do  so  with  the  unexpended  bal- 
ance of  appropriation.  No  estimate  for  further  appropriation  is  sub- 
mitted at  this  time,  as  there  is  at  present  no  approved  project  for  any 
additional  work;  but  it  is  quite  certain  that  the  interests  of  commerce 
will  soon  require  that  means  be  provided  for  increasing  the  depth  to  18 
feet. 

Cheboygau  is  in  the  Michigan  collection  district  of  Michigan.  The  nearest  port  of 
entry  is  Grand  Haven,  Mich.,  and  the  nearest  light-house  is  on  the  crib  at  entrance 
to  the  harbor. 

Appropriations  for  improving  harhor  at  Cheboygan ,  Mich. 


March  3,  1871 $10,000 

June  10,  1872 15,000 

March  3,  1873 15,  000 

June  23,  1874 * 15,000 

March  3,1875 15,000 

August  14,  1876 10,000 

June  18, 1878 8,000 

March  3, 1879 3.000 


June  14, 1880 $6,000 

March  3, 1881 6,000 

August  2,1882 10,000 

July5,1884 5,000 

August  5,1886 15,000 

August  11,1888 15,000 

Total 148,000 


Original  estimated  cost  of  dredging  and  pier  construction,  1871 $395, 000. 00 

Whole  aniouut  appropriated,  1871,  to  and  including  act  of  August  11, 

1888 148,000.00 

Whole  amount  expended  to  June  30, 1894 129,828.24 

Money  statement. 

July  1, 1893,  balance  unexpended $18, 197. 68 

June  30, 1894,  amount  expended  during  fiscal  year 25. 92 


July  1, 1894,  balance  unexpended 18, 171. 76 

July  1, 1894,  outstanding  liabilities 158. 67 


July  1, 1894,  balance  available 18,013.09 


COMMERCIAL  STATISTICS,   CHEBOYGAN  HARBOR,   MICHIGAN. 

Entrances  and  clearances. 


Year. 


Number. 


1«87 1,587 

1889 '  1,496 

181H 1,384 

1892 1,384 

1893 1  1,240 


Tonnage. 


405,921 
453,456 
367,550 
345, 174 
308,129 


In  addition  to  the  above,  eight  steamers,  with  an  aggregate  tonnage  of  4,000  ton% 
trade  regularly  at  this  port,  but  are  not  entered  or  cleared  at  the  custom-house. 
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Receipts  and  shipments  by  vessel,  189$. 
[Compiled  from  statement  fumiAhed  by  tUe  deputy  collector  of  castoms.] 


Articles. 


BECBIYBD. 

Brick 

Coal 

Fmit,  miscellaneous 

Grain 

Hay  and  feed 

Ltime  and  cement 

I^umber 

Mach  inery 

Merchandiae  (general) . . 
OU 

Total 

SHIPPED. 

Beer 

Fish 


Tons. 


100, 000 

6,080 

125 

40 

660 

2.500 

39,000 

304 

0,100 

180 


155,888 


70 
1,600 


Articles. 


SHIPPED— continued . 

Ploup 

Hay 

Laths 

Live  stock 

Lumber 

!  Merchandise  (general) 

i  Posts 

Potatoes 

;  Salt 

Shingles 

I  Shibs 

Tan  bark 

,  Telegraph  poles 

Ties 


Total. 


Tons. 


98 

0,300 

20 

140, 115 

600 

3,437 

800 

1,700 

1.400 

8,500 

691 

30 

126,000 


285,189 


Lr   Lr   l8. 

IMPROVEMENT  OF  ALPENA  HARBOR  (UNDER  APPROPRIATIONS  FOB 
THUNDER  BAY  HARBOR  AND  THUNDER  BAY  RIVER),  MICHIGAN. 

The  city  of  Alpena  occupies  both  banks  of  Thunder  Bay  Eiver  at 
its  mouth,  and  this  reach  of  river,  about  a  mile  long,  constitutes  the 
harbor  of  Alpena.  This  harbor,  with  the  entrance  channel  through 
the  bar  in  advance  of  it,  has  been  the  subject  of  improvement  by  the 
Government  since  1876,  the  appropiations  for  which  have  been  in  the 
name  of  Thunder  Bay  Harbor  or  Thunder  Bay  River. 

The  original  dei)th  of  water  over  the  bar  at  the  river's  mouth  was 
only  7  feet,  but  when  surveyed  in  1871  this  depth  had  been  increased 
by  local  enterprise  to  12  feet,  and  it  was  reported  as  sufficient  for  com- 
mercial needs.  In  1876  report  of  a  second  survey  was  made,  with  recom- 
mendation that  the  still  existing  12-foot  channel  be  deepened  to  13  feet 
and  made  200  feet  wide,  at  an  estimated  cost  of  $4,764.  Congress 
appropriated  $4,500  for  the  work  in  the  river  and  harbor  act  of  August 
14,1876,  and  the  improvement  was  accomplished  in  the  year  following, 
at  a  cost  of  $3,935.36.  In  1881  the  channel  had  shoaled  to  such  an 
extent  that  its  restoration  was  a  necessity,  and  an  estiinateof '$15,000for 
redredging  it  to  a  depth  of  14  feet  was  followed  by  the  appropriation  of 
that  amount  in  1882.  The  work  was  completed  in  the  following  year,  its 
cost  being  $4,500  less  than  the  estimate.  In  1888  the  increased  require- 
ments of  commerce  led  to  a  recommendation  that  the  depth  be  incressed 
to  16  feet,  and  in  1889  it  was  further  recommended  that  this  depth  be 
made  all  the  way  upstream  to  the  head  of  navigation  at  the  milldam, 
about  a  mile  above  the  mouth,  all  at  an  estimated  cost  of  $36,087.48. 
Operations  since  then  have  been  directed  to  the  achievement  of  that 
proje'ct,  and  by  June  30,  1893,  it  was  nearly  completed,  work  on  the 
final  contract  being  then  in  progress. 

During  the  past  fiscal  year  operations  were  in  progress  to  August  3, 
.  1893,  only,  when  the  work  of  dredging  under  the  contract  made  with  H. 
W.  Hubbell  &  Co.,  October  1,  1892,  was  finished.  The  amount  exca- 
vated from  July  1  to  August  3,  when  the  contract  was  closed,  was  9,306 
cubic  yards.  Alpena  Harbor  then  had  a  continuous  16-foot  channel 
ENa  94 141 
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from  the  bay  to  and  along  the  city  front,  a  total  length  of  7,000  feet,  of 
which  1,700  feet  was  in  open  cnt  through  the  bar  in  ^vance  of  the  har- 
bor proper.  The  width  of  this  cut  was  200  feet  at  its  outside  end  and 
150  feet  at  its  inner  end.  From  this  point  the  channel  way  is  between 
the  city  docks  and  piers,  and,  conforming  to  the  distance  between  the 
north  and  south  dock  lines,  has  a  width  of  100  feet  for  a  distance  of  3,000 
feet,  75  feet  through  the  next  stretch  of  1,500  feet,  and  then  50  feet  to 
the  head  of  navi  gation . 

Soundings  taken  in  the  channel  June  15, 1894,  from  the  entrance  to 
the  first  bridge  over  the  river  2,400  feet  above,  showed  that  some  filling 
has  taken  place,  by  which  the  depth  has  been  reduced  to  15^  or  15  feet, 
and  at  one  place  to  14  feet,  but  through  most  of  the  distance  the  full 
depth  of  IG  feet  or  more  was  found.  Further  shoaling  is  inevitable, 
and  dredging  will  then  be  required  to  restore  the  channel,  or,  as  is  more 
likely,  to  still  further  deepen  it  to  18  feet,  in  order  to  meet  the  growing  * 
wants  of  commerce.  The  estimate  of  $5,000  submitted  below  is  to  pro- 
vide means  for  doing  only  such  dredging  as  may  be  found  necessary  for 
maintaining  the  depth  of  channel  called  for  by  the  present  approved 
project,  and  it  is  recommended  that  such  appropriation  be  made  in 
the  name  of  improving  "Alpena  Harbor."  Thunder  Bay  Harbor  is 
another  affair  altogether,  being  the  general  anchorage  and  sheltered 
area  in  the  northeastern  portion  of  the  bay,  used  as  a  natural  har- 
bor of  refuge  against  all  northerly  winds,  and  in  no  need  of  improve- 
ment. The  only  portion  of  Thunder  Bay  River  that  can  call  for  improve- 
ment is  that  now  comprised  in  Alpena  Harbor. 

Alpena  Harbor  is  in  the  collection  district  of  Huron,  Mich.  The  nearest  port  of 
entry  is  Port  Huron,  Mich.,  and.  the  nearest  light-house  is  at  the  mouth  of  Thunder 
Bay  River. 

Jpproprialions  for  improving  harbor  at  Thunder  Bay,  Michigan, 

August  14, 1876 $4,500.00 

AugU8t2,1882 15,000.00 

September  19, 1890 5,500.00 

Improving  Thunder  Hay  River,  Michgan: 

September  19, 1890 10,000.00 

July  13,1892 10,000.00 

Total 45,000.00 

Original  estimatos  of  cost,  1876, 1881,  and  1889,  aggregate 55,851.48 

Total  appropriations  to  and  including  act  of  July  13, 1892 45, 000. 00 

Total  expenditures  to  June  30, 1«94 40,189.17 

Money  statements . 

THUNDER   BAY  (ALPEXA)  IIAItnOU,  MICHIGAN. 

July  1, 1893,  balance  unexpended $823.63 

June  30, 1894,  amount  expended  during  fiscal  year 823. 63 

THUNDER   BAY   ItlVER  (ALPENA  HARBOR),  MICHIGAN. 

July  1, 1893,  balance  unexpended $9, 441.  03 

June  30, 1894,  amount  expended  during  fiscal  year 4.  630. 20 

July  1, 189J,  balance  nnexj^nded 4, 810. 83 

July  1, 1894,  outstanding  liabilities 158. 67 

July  1,1894,  balance  available 4,652.16 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      5, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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CDMMEBCIAL  STATISXIGS,  THUNDER  BAY  RIA'ER  (ALPKNA  HARBOR),  MXCaiGAN. 

Entramoe9  and  clearanc€8. 


Year. 


Calendttr  year  1B93., 


Number. 
MO 


Tennage. 
247, 278 


lieccipta  and  Hhipmenta  by  vessel,  1S93. 
[Compiled  from  atiitoment  fumi»hed  by  the  deputy  collector  of  customs.] 


ArUcIes. 

Quantity.       Tons. 

Articles. 

Quantity. 

Tons. 

RECEIVED. 

Apples  and  pears. barrels.. 
Brick 

2,000 

200 

2,000 

10,000 

1,200 

400 

33,300 

500 

500 

SHIPPED. 

Fish 

450 

HayandfeA 

000 

.Coal 

.::..::::::: 

Lath M.. 

Lumber....Mfeet,  B.M.. 

Posts number.. 

Potatoes bushels. . 

Shingles M.. 

5.500 

144,841 

498,540 

4,000 

12,678 

2»121 

14, 378 

627. 459 

1,650 

Flour barrels. . 

Fruit ,  raisoellaDeous    

Grain bushels.. 

T.^x-p  stocic 

12,000 

lO.OOO 

1.200,000 

253,471 

9,971 

120 

1,585 

1  010 

Sulphite  fiber 

3. 000   1  Telegraph  poles. number . . 
500    1  TiM fin 

2,155 

Snlphnr 

37,676 

Total 

Total 

• 

51,600 

806  988 

L  L  ig. 

IMPROVEMENT  OF  SAGINAW  RIVER,  MICHIGAN. 

The  improvement  of  this  river  was  commenced  in  1867  under  a  proj- 
ect for  dredging  a  channel  12  feet  deep  through  the  bar  at  its  mouth,  in 
Saginaw  Bay,  and  this  channel  was  completed  with  a  width  of  105  feet 
in  1809  at  a  cost  of  $103,394.  The  navigable  capacity  of  natural  chan- 
nel before  improvement  was  only  8  feet.  Nothing  further  was  done 
until  1873,  when  a  partial  survey  of  the  upper  portions  of  the  river 
was  made,  and  an  estimate  of  $50,000  submitted  for  locjil  improvements. 
A  series  of  operations  were  then  commenced  whose  object  was  to  obtain 
navigable  channels  10  feet  deep  through  the  worst  bars  and  shoals, 
projects  for  which  were  submitted  from  time  to  time,  with  estimates  of 
cost,  in  which  the  controlling  element  was  to  obtain,  with  the  funds 
appropriated,  the  improvements  most  urgently  needed.  The  total 
expenditures  under  these  projects  aggregated  about  $115,000.  In  1882 
a  radical  and  comprehensive  scheme  of  improvement  for  the  entire 
river,  Jiaving  reference  to  the  then  existing  commercial  requirements, 
was  reiKU'ted  by  a  board  of  engineers.  ltsrei>ort  has  been  the  basis 
of  all  subsequent  work,  and  the  project  submitted  therein  is  that  under 
which  operations  are  still  being  conducted.  Its  purpose  is  to  obtain 
a  channel  2(K>  feet  wide  and  14  feet  deep  from  Saginaw  Bay  to  and 
along  the  front  of  Bay  City,  and  thence  a  channel  of  the  same  width, 
12  feet  deej),  to  the  head  of  navigation.   The  estimated  cost  was  844(5,000. 

Tlie  total  expenditure  for  improving  the  river  to  June  30,  1893,  was 
$654,873.98,  of  which  $435,873.98  has  been  expended  since  the  project 
of  1882  was  ado])ted.  As  a  result  there  was  a  channel  14  feet  deep  and 
generally  200  feet  wide  from  Saginaw  Bay  to  South  Bay  City,  and 
iiom  there  up  to  the  head  of  navigation  cliannels  12  feet  deep  had 
been  dredged  through  shoal  places,  affording  less  depth  to  a  Avidth 
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of  60  feet  or  more.  The  total  length  of  dredged  channels  was  about 
86,000  feet.  In  addition  a  channel  12  feet  deep,  from  50  to  75  feet  wide 
and  15,000  feet  long,  was  dredged  through  the  west  channel  along 
West  Bay  City. 

During  the  last  fiscal  year  work  under  the  two  dredging  contracts 
in  force  at  its  commencement  was  continued,  as  follows: 

1.  Contract  of  Edmund  Hall,  approved  October  4,  1892,  and  supple- 
mental contract  to  same,  approved  July  19, 1893,  for  dredging  bar  at 
mouth  of  river,  at  29  cents  per  cubic  yard. 

2.  Contract  of  Thomas  M.  Hubbell,  approved  October  7,  1892,  for 
dredging  channels  above  Bay  City,  at  37  cents  per  cubic  yard. 

Work  on  the  bar,  under  the  Hall  contract,  was  continued  until  Novem- 
ber G,  when  the  proposed  work  was  completed  and  contract  closed.  The 
amount  excavated  from  July  1  to  November  6, 1893,  was  73,797  cubic 
yards. 

Work  under  the  Hubbell  contract  was  prosecuted  as  follows:  (1)  On 
the  shoal  below  Melbourne;  (2)  shoal  2  miles  above  Melbourne,  at 
New  York  Works  j  (3)  east  half  of  channel  from  Genesee  avenue 
bridge  to  the  Flint  and  Pere  Marquette  Railroad  bridge,  Saginaw;  (4) 
west  half  of  channel  above  Bristol  street  bridge,  Saginaw;  and  (5)  at 
Zilwaukee  bar,  3  miles  below  Saginaw. 

These  operations  were  continued  until  November  22,  1893,  when, 
ice  forming  and  the  money  appropriated  foji*  work  on  this  section  being 
nearly  exhausted,  operations  were  suspended  and  contract  closed. 
The  total  dredged  under  this  contract  in  the  fiscal  year  was  74,993 
cubic  yards. 

The  amount  dredged  under  both  contracts  was  148,790  cubic  yards, 
and  the  result  was  a  wider  channel  at  the  places  indicated,  except  at 
Zilwaukee  Bar,  where  the  work  was  done  for  removing  deposits  by 
which  the  channel  formerly  dredged  had  become  obstructed. 

In  February,  1894,  a  careful  survey  of  this  bar  was  made,  with  sound- 
ings taken  through  the  ice,  in  order  to  ascertain  the  full  extent  of 
deposits,  and  when  this  was  completed  like  surveys  were  made  at  New 
York  Works  Bar,  Essexville  Bar,  and  bar  at  mouth  of  the  river.  The 
examinations  establish  the  fa<3t  that  all  of  these  improved  channels, 
except  that  at  Essexville,  have  become  materitilly  impaired. 

At  Zilwaukee  Bar  the  deposits  are  principally  on  the  upper  portion, 
just  below  the  point  at  which  the  river  is  divided  by  Crow  Island,  so 
that  a  large  portion  of  its  wjiters  pass  into  tlie  Oneida  Channel,  so 
called.  This  ettect  appears  to  be  due  to  the  omission  of  a  deflecting 
structure  that  was  provided  in  the  project  for  permanent  improvement 
to  hold  the  water  in  the  navigable  river  channel.  It  seems  that  this 
omission  was  due  to  antagonism  from  the  Saginaw  Salt  and  Lumber 
Company,  who  protested  that  their  interests  would  be  seriously  affected 
if  the  design  was  carried  out.  It  was  therefore  concluded  to  defer  the 
proposed  work  until  it  was  shown  that  the  improved  channel  could  not 
be  maintained  without  it.  This  fact  seems  now  to  be  well  established, 
and  the  interest  of  the  company  referred  to  should  no  longer  sufiice  to 
prevent  the  work  being  done  as  soon  as  opportunity  offers. 

At  New  York  Works  Bar,  located  just  below  the  Crow  Island,  where 
the  Oneida  Channel  returns  to  the  main  river,  the  improved  channel  is 
also  imi)aired;  this  too  appears  to  be  caused  by  the  action  of  the  Sag 
inaw  Salt  and  Lumber  Comi)any,  which,  claiming  the  exclusive  use  of 
the  Oneida  Channel  as  a  log  boom,  has  dredged  along  the  east  side  of 
Crow  Island  and  thrown  the  excavated  material  beside  the  cut  thus 
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made;  being  of  sand  and  mud,  a  large  part  of  this  material  has  washed 
into  the  main  channel  and  deposited  at  the  head  of  the  bar.  The  rem- 
edy is  to  redredge  the  channel,  and  prevent  further  work  in  the  Oneida 
channel  that  may  threaten  its  permanence. 

The  examination  of  the  bar  at  the  mouth  reveals  unmistakable  evi- 
dence of  a  griulual  deterioration  in  the  dredged  channel — the  extent  of 
shoaling  in  the  several  reaches  being  measurably  proportional  to  the 
time  elapsed  since  the  dredging  for  their  improvement  was  done.  The 
shoaling  is  generally  on  the  east  side  of  the  cut,  and  is  in  some  places 
such  that  tlie  foot  of  the  slope  on  that  side  is  now  only  20  or  25  feet 
from  the  axis  of  channel;  it  appears  to  have  resulted  in  part  from  the 
wa^shing  of  its  crest  into  the  channel  way,  and  partly  from  sewage  and 
sand  brought  down  by  the  river  current.  This  filling  will  have  to  be 
dredged  out  in  order  to  restore  the  channel  to  its  full  width ;  the  amount 
to  be  dredged,  as  shown  by  the  survey,  is  85,585  cubic  yards.  The 
material  is  soft,  and  can  be  removed  easily  and  cheaply.  It  is  evident 
that  periodical  dredging  will  be  necessary  for  the  maintenance  of  this 
channel. 

In  relation  to  the  amount  required  for  completing  the  projected 
improvement  of  this  river,  1  can  at  this  time  do  no  better  than  quote 
the  following  from  the  last  Annual  lieport: 

The  Doiuinal  ^'  amount  (eBtimated)  required  for  completion  of  existing  project/'  as 
given  in  the  money  statement  on  p.  2458  of  the  Inst  Annual  Report,  is  $68,250,  although 
on  p.  2457  it  is  computed  that  the  amount  of  material  yet  to  be  removed  in  accord- 
ance with  tho  prescription  of  the  original  project  is  about  640,000  cubic  yards,  which 
would  cost  about  $281,000. 

The  appropriation  of  $103,000  by  the  act  of  July  13,  1892,  still  leaves  $181,000  of 
the  actual  amount  computed  as  necessary  to  complete  and  largely  excee<l8  the  nomi- 
nal amount  of  $68,250  gi  ven  in  the  money  statement.  The  discrepancy  arises,  doubt- 
less, partly  from  tho  omission  to  make  due  corrections  in  the  original  estimates, 
to  allow  for  varying  price  of  material  and  work,  additions  and  enlargements  to 
the  project,  etc. ;  partly  from  the  charging  of  maintenance,  repair,  and  incidental 
expenses,  such  as  redredging  certain  localities,  repairing  works,  etc.,  as,  for  example, 
the  $6,000  estimated  as  the  cost  of  rebuilding  the  Carroll  ton  training  dike,  after  its 
liartial  destruction  by  fire  in  1890.  If,  in  fact,  the  estimate  of  $5,0cS  per  annum  as 
tho  average  cost  of  maintaining  an  extensive  and  important  navigation  in  opposition 
to  the  endeavor  of  natural  forces  of  great  magnitude  and  unremitting  in  action  to 
thwart  and  obliterate  its  improvement,  have  any  applicability  to  the  case  of  the 
Saginaw,  it  would  not  be  illogical  to  charge  up  that  amount  to  the  item  of '' main- 
tenance*' instead  of  **  construction,"  with  the  result  that  for  the  twenty -seven  years 
the  Saginaw  improvement  has  been  in  progress  the  sum  of  $185,000  might  properly  be 
omitted  from  the  charges  against  the  orignal  estimate  and  stand  as  a  credit  at  this 
time. 

However  this  may  be,  it  is  proper  to  state  as  an  engineering  fact  that  the  sum  of 
$150,(.<X)  can  profitably  be  expended  on  continuing  the  improvement  of  the  Saginaw 
in  conformity  with  the  approved  project. 

From  a  personal  examination  of  the  river  made  last  month,  I  am 
satisfied  tlmt  a  new  hydrographic  survey  is  needed  as  a  basis  for  any 
reliable  estimate  of  cost  of  completing  the  improvement  as  contem- 
X)]ated  by  the  present  project.  It  is  also  my  opinion  that  a  revision  of 
this  project,  liaving  reference  to  the  present  condition  of  the  river  and 
its  present  commercial  needs,  both  of  which  are  different  from  what 
they  were  twelve  or  thirteen  years  ago,  is  desirable.  There  is  no  doubt, 
however,  of  the  fact  that  an  appropriation  of  $100,000  for  1890  can  be 
profitably  expended,  and  is  necessary  for  reasonable  progress  on  the 
extensive  plan  of  improvement. 

The  work  is  all  in  the  collection  district  of  Huron,  Mich. ;  nearest  port  of  entry  is 
Port  Huron,  Mich.;  nearest  light-house,  at  mouth  of  the  river. 
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Appropriations  fm'  improning  Sagiitaw  River ,  Michigan. 


Juiie23j  1866 $67,500 

March2,  1867 28,000 

July  25,  1868 9,000 

July  11, 1870 1,500 

JuDe23,  1874 15,000 

March  3,  1875 30,000 

Angubt  14,  1876 11,000 

Jnnol8,  1878 25,000 

March  3,  1879 8,000 

June  14,  1880 15,000 

Eetimatert  cost  of  successive  projects,  1867  to  1882 $289, 795. 00 

ERtimated  cost  of  project  of  1882 446,000.00 

Total 735,795.00 

Total  appropriated  to  June  30,  1894 668,750.00 

Total  expended  to  June  30,  1894 654,873.98 

Carried  to  surplus  fund 1,000.00 


March  3,  1881 $10,000 

August  2,  1882 125,000 

July5,  1884 50,000 

August  5^  1886 33,750 

Augnstll,  1888 65,000 

September  19,  1890 75,000 

July  13,  1892 100,000 

Total 668,750 


Money  statement, 

July  1,  1893,  balance  unexpended $79,138.11 

June  30,  1894,  amount  expended  during  fiscal  year 66,  262. 09 


July  I,  1894,  balance  unexpended 12,876.02 

July  1,  1894,  outstanding  liabilities 502.61 

July  1,  1894,  balance  available 12,373.41 


.  Amofin  t  th  at  can  be  profitably  expended  in  fisoal  year  ending  J  une  30, 1896  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
'     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS,  SAGIXAW   RIVER,  MICHIGAX. 

Entrances  av'd  clearances. 


Year. 


Culeudar  year  1893  . 


Niuiiber. 
1,200 


Tonnage. 


393.487 


Receipts  and  shipments  by  ve/tsely  1S93. 


[Coinpiletl  from  statements  fiiruished  by  the  deputy  collectors  of  customs  atS.aginaw  and  Bay  City, 

Micb.l 


Articles. 


BECEIVED. 

Cedar  posts number.. 

Coal 

(}ra  vol cubic  3'ard8 . . 

Linio  and  cement 

Mcrehandine.  general 

LuMiber M  foet.B.M.. 

Pot4it<K'8 busiiel . . 

S41W  loiiti M  feet.  B.  M . . 

JHono cords . . 

Wood do. . 

Total 


Quantity. 


8.000 
6, 000 


50,  000 

10,000 

170.  000 

2.200 

4,000 


Tons. 


;3!' 


ICO 

07.  763 

7.800 

390 

12,500 

87,  500 

300 

425.000 

13.750 

6,000 

651,163 


Articles. 


Quantity,  i    Tons, 


SHIPPED. 


Cement buslicla. 


Gravel 

Lath M.. 

Lumber M  feet  B.  M . . 

Merchandise,  general 

Miscellaneous 

Salt baiTcls 

Shin«jle8 M 

Staves M 


Total. 


100,000  I 


51,627 
304,593  I 


070.106 
84.233  ■ 
100,500  I 


G.OOO 

550 

15.488 

690.538 

817 

311 

93. 815 

10, 529 

251. 250 


1, 009,  298 
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Lf  Lr  20. 

IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  SAND  BEACH,  LAKE  HURON, 

MICHIGAN. 

It  is  safe  to  say  that  no  improvement  of  its  kind  on  tlie  shores  of 
the  Great  Lakes  has  been  of  more  value  to  their  general  commerce 
than  this  one.  The  site  on  the  west  shore  of  Lake  Huron,  CO  iniles 
north  of  its  outlet  into  the  St.jClair  Eiver,  was  selected  after  careful 
consideration  in  1872 ;  work  of  construction  commenced  in  the  year  fol- 
lowing, and  by  1885  the  breakwater  structures  were  completed.  But 
long  before  this  passing  vessels  had  commenced  to  seek  shelter  behind 
the  partly  finished  works,  the  record  showing  that  7,991  came  in  for 
refuge  during  the  eight  preceding  years. 

The  harbor  works  comprise  three  separate  piers,  or  breakwaters  of 
crib  work  filled  with  stone,  so  located  as  to  cover  the  sheltered  area  on 
the  north,  northeast,  and  east  sides.  The  northerly  one,  called  the  west 
pier,  starts  in  shallow  water  750  feet  from  the  shore  line,  and  extends 
about  cast-southeast  for  a  distance  of  1,503  feet.  The  main  pier  com- 
mences 300  feet  eastward  of  the  end  of  the  west  pier,  extends  in  a  south- 
easterly direction  4,675  feet,  and  bears  the  brunt  of  the  northeasterly 
gales;  the  south  pier  commences  COO  feet  south  of  the  southerly  end  of 
the  main  pier,  and  extends  1,95G  feet  on  a  due  north  and  south  line. 
This  arrangement  provides  an  entrance  300  feet  wide  from  the  north, 
and  one  COO  feet  wide  from  the  east.  There  is  an  uncovered  interval  of 
2,000  feet  extending  from  the  south  end  of  the  breakwater  system  to 
the  shore  line,  but  the  depth  of  water  is  there  so  small  that  the  seas 
raised  by  southeasterly  gales  are  much  broken  on  entrance,  so  that  effect- 
ive shelter  can  be  found,  when  such  storms  prevail,  in  the  northeast- 
erly portion  of  the  harbor.  The  original  estimateof  cost  was  §1,442,500, 
but  the  breakwater  system  as  above  described  was  completed  at  a  cost 
of  $975,000.  Expenditures  since  that  time  have  been  for  maintenance 
and  repairs,  and  for  dredging  to  provide  more  extensive  accommoda- 
tions within  the  piers,  and  increased  depth  at  the  north  and  east 
entrances. 

The  work  of  improvement  and  repairs  carried  on  dui'ing  the  past 
fiscal  years  were  those  indicated  in  a  special  report  made  May  10, 1893, 
providing  for. placing  a  10  by  12  inch  oak  wale  on  the  entire  length  of 
harbor  face  of  main  pier,  replacing  about  one-third  of  the  3  incli  deck- 
ing with  new  material  G  inches  thick,  tearing  out  exi)(>se(l  decayed 
timbers  above  water  and  replacing  them  with  new.  The  work  was 
done  by  hired  labor,  and  material  purchased  under  contract  approved 
June  30, 1893,  as  follows : 

Contract  of  Henry  Howard,  of  Port  Huron,  Mich.,  84,720  feet,  B.  M^ 
white  pine  timber,  at  $22,  $1,8G3.84,  and  5,400  feet,  B.  M.,  pine  plank, 
at  820,  8108;  total,  81,971.84. 

Contract  of  H.  M.  Loud,  of  Oscoda,  Mich.,  252,754  feet,  B.  M,,  hem- 
lock timber,  at  812,  $3,033.04. 

Contract  of  Parkhurst  &  Wilkinson,  of  Chicago,  111,  48,102  pounds 
drift  bolts,  at  82.14  per  100  pounds,  $1,029.38. 

Bids  received  in  response  to  circular  letter  inviting  proposals  for 
oak  timber  were  opened  July  15,  1893,  and  contract  made  with  the 
lowest  bidder,  P.  S.  Shurick,  of  Marietta,  Ohio.  The  material  fur- 
nished under  this  contract  was  48,847  feet,  B.  M.,  oak  timber,  at  $28,- 
$1,307.71. 

In  addition  to  the  foregoing,  23,905  pounds  of  drift  bolt^  were  pur- 
chased in  open  market  from  the  Michigan  Bolt  and  j^ut  Works,  of 
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Detroit,  Mich.,  for  $2,075  per  100  pounds,  $497.27,  and  54^  cords  of  stone, 
for  refilling  crib  work,  were  purchased  in  like  manner  from  J.  E.  Tucker, 
of  Sand  Beach,  Mich.,  p.t  $5  per  cord,  $271.25. 

The  delivery  of  most  of  the  foregoing  material  was  completed  by  the 
early  part  of  September,  1893,  and  its  application  to  the  proposed  repairs 
was  then  commenced,  and  the  work  was  completed  November  21.  In 
this  work  all  the  old  waling  plank  and  upright  sheeting  were  removed 
from  the  harbor  face  of  the  main  pier,  syid  new  10  by  12  inch  oak  wale 
secured  in  place  for  a  length  of  4,138  feet;  the  old  3-inch  decking  was 
renewed  with  6-inch  hemlock  plank  for  a  length  of  1,424  feet,  and  new 
3  by  10  inch  oak  capping  was  put  in  place  for  the  same  distance;  all 
decayed  timbers  that  were  accessible  were  taken  out  and  replaced  with 
new  material.  In  addition  to  these  general  repairs,  330  linear  feet  of 
the  sea  wall,  which  had  been  carried  away  from  the  main  pier  by  the 
storm  of  April  21,  1893,  was  rebuilt  during  the  months  of  June  and 
July  following.  The  steamer  WissahickoHj  in  making  a  landing  July 
26,  ran  into  the  pier  and  cut  a  hole  from  the  top  down  to  the  water 
level,  6  feet  wide;  the  damage  was  repaired  during  the  following  month. 
The  south  pier  was  slightly  damaged  by  ice  during  the  past  winter, 
and  the  main  pier  by  the  storm  of  May  18-19.  The  necessary  repairs 
of  both  piers  were  made  during  the  month  of  May. 

At  the  beginning  of  the  year  dredging  had  just  commenced  under  a 
contract  with  Dunbar  &  Sullivan,  of  Baflfalo,  N.  Y.,  dated  March  27, 
and  approved  April  15, 1893,  for  the  purpose  of  obtaining  a  clear  depth 
of  21  feet  at  the  north  and  east  entrances  and  extending  the  area  of  like 
depth  over  adjoining  portions  of  the  harbor.  These  operations  are 
intended  to  cover  a  total  area  of  about  364,600  square  yards,  of  which 
161,800  is  in  the  vicinity  of  the  north  and  202,800  of  the  east  entrance. 
The  amount  dredged  during  the  fiscal  year  was  70,160  cubic  yards,  result- 
ing in  deepening  to  21  feet  an  area  of  145,700  square  yards,  or  a  little 
more  than  39  per  cent  of  the  total  area  for  which  dredging  is  at  present 
authorized.  The  material  dredged  is  largely  rock  and  bowlders,  and 
the  contract  price  for  the  work  is  43  cents  per  cubic  yard.  The  cost  of 
the  work  done  during  the  fiscal  year  was,  therefore,  $30,168.80. 

With  the  balance  of  funds  available  it  is  proposed  to  continue  the 
work  of  dredging,  and  general  repairs  to  above- water  sections  of  the 
breakwater  piers.  These  repairs  are  necessarily  superficial,  because 
the  interior  timber  work  is  not  accessible  to  examination  except  at 
great  expense,  and  the  practical  result  is  that  only  such  defects  as  are 
in  sight  are  repaired;  the  unseen  interior,  on  which  the  integrity  of  the 
whole  depends,  remains  untouched  until  large  sections  of  the  perisha- 
ble part  above  water,  with  its  stone^  filling,  and  newly  repaired  surface 
perhaps,  are  carried  away  during  some  storm  period.  Such  repairs  may 
serve  to  hold  the  steadily  decaying  body  together  for  a  greater  or  less 
time,  but  eventually  the  whole  superstructure  must  give  way  under  the 
assault  of  some  storm  wave.  It  is  submitted  that  the  best  policy  is  to 
replace  such  portions  by  new  superstructure  of  concrete  or  other 
masonry,and  means  should  be  provided  for  so  doing  as  occasion  occurs. 
The  substructure,  being  all  below  water,  does  not  decay,  and  maybe 
depended  upon  as  a  substantial  foundation  for  the  superincumbent 
masonry.  The  lake-side  face  timbers  for  a  few  feet  below  the  water 
line  areliabletoinjurybythegrindingof  ice  floes,  but  their  protection  by 
iron-platinghas  shown  itself  easily  practicable  and  effective.  Eegarding 
this  course  as  of  supreme  importance,  and  one  of  true  economy  in  bring- 
ing the  exposed  works  of  this  extensive  harbor  to  a  condition  of  sub- 
stantial permanence,  I  am  impelled  to  urge  that  the  next  appropriation 
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provide  a  sum  of  at  least  $100,000  as  an  initial  step  in  that  direction, 
to  be  applied  as  breaches  may  be  made,  or  such  evidence  of  weakness 
developed  as  to  show  imminent  danger  of  collapse.  Continuation  of 
the  work  of  deepening  the  harbor  by  dredging  is  highly  desirable,  for 
which  purpose,  and  for  the  cost  of  operating  and  care,  miscellaneous 
repairs  of  piers  and  plant,  and  engineering  superintendence  and  con- 
tingencies, a  further  sum  of  $50,000  is  requisite.  The  appropriation 
recommended  for  1890  is,  therefore,  $150,000. 

The  number  of  vessels  that  entered  this  harbor  for  refuge  during 
the  past  fiscal  year  was  991,  with  a  total  tonnage  of  384,070;  the  grand 
total  of  vessels  so  entering  from  1877  to  1893,  inclusive,  was  20,375,  the 
tonnage  of  which  aggregated  6,451,022.  The  size  of  vessels  entering 
has  grown  from  an  average  tonnage  of  289  in  the  year  1877  to  385  in 
the  year  just  closed. 

Appropriations  for  improving  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Michigan, 


March  3,1871 $100,000 

June  10,1872 100,000 

March  3, 1873 75,000 

Juiie23,1874 75,000 

March  3, 1875 100,000 

August  14,1876 75,000 

June  18, 1878 100,000 

March3,1879 75,000 

June  14,1880 75,000 


March3,1881 $50,000 


August  2, 1882 
July  5, 1884.... 
August  5, 1886  . 
August  11, 1888 
September  19, 1890 


75,000 
75,000 
75,000 
70,000 
30,000 


July  13,1892 150,000 

Total 1,300,000 


Original  estimated  cost  of  the  work $1, 442, 500. 00 

Whole  amount  appropriated,  1871  to  and  including  act  of  July  13, 1892    1, 300, 000. 00 

Amount  carried  to  surplus  fund 30, 000. 00 

Whole  amount  expended  to  June  30, 1894 1, 133,078.53 

Money  statement, 

July  1, 1893,  balance  unexpended $180,813.68 

June  30, 1894,  amount  expended  during  fiscal  year 43, 892. 21 

July  1, 1894,  balance  unexpended 136, 921. 47 

July  1, 1894,  outstanding  liabilities $7,235.66 

July  1, 1894,  amount  covered  by  uncompleted  contracts 30, 493. 83 

37,729.49 

.July  1, 1894,  balance  available 99,191.98 


(  Amount  that  can  be  profitably  expended  in  fiscal  year  eudiug  June  30, 1896  150, 000. 00 
<  Submitted  in  compliance  with  requifements  or  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3,  1893. 


No.  1. — Record  of  vessels  taking  shelter  in  the  harbor  of  refuge,  Sand  Beach,  Mich.,  from 
July  1,  1893,  to  June  80,  1894, 

Dirootion  of  wind  at  time  of 

1893. 

1894. 

Total. 

entering,  etc. 

July. 

6 

1 
11 

Aug. 

Sept. 

Oct. 

6 
3 
6 

Nov. 

3 
2 

Dec. 

Mar. 

Apr. 

May 

Jane. 

North: 

Steam 

15 
9 
11 

12 
6 
12 

12 

7 
5 

6 
10 

1 

3 
3 

1 

62 

Sail 

41 

Tow 

47 

Total 

.  ' 1    ■ 

160 

Korthweet: 

Steam 

8 
6 
3 

1 
1 

39 
6 
18 

23 

8 
15 

9 

2 

2          3 

5 
6 

12 
10 
13 

104 

Sail             

37 

Tow 

3 

1 

53 

Total 

1 

IM 

1 



1 
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No.  1. — Mecord  of  ressels  iakinr/  shelter  in  the  harboi-  of  refuge,  Sand  Beach,  M%cK,from, 
July  i,  1893,  to  June  30,  i^S>4— Continued. 


Birection  of  wind  at  time  of 

1898. 

Nov. 

44 

5 
29 

Dec. 

1 

Mar. 

1891. 

Total. 

ODtering,  etc. 

July. 

4 
6 

Aug. 





Sept. 

14 

5 

20 

Oct. 

6 
6 

2 

Apr. 

May. 

June. 

VCTt: 

Stnain 

2 

17 

4 
10 

91 

Sail 

2  :        5 

1         18 

39 

Tow      ..                  

..::::i 

70 

Total 

1 

t 1 i            ' — -     ' 

200 

! 



. 

Southwest: 

Stt^ftm 

4 
9 
1 

3 
3 
2 

23 

12 
3 
6 

22 

t 
13 

11          5 

4 
12 

2 

72 

Sail 

1           2 
2.        1 

;::::: 

43 

Tow 

28 

Total 

^ 

i      1 

143 

. 

South:: 

Steam 

4 
3 

...... 

2 

3 

5 

1 
1 

15 
9 
3 

7 
...... 

1           2 

A 

2 

8 

42 

Sail 

1    '        s 

31 

Tow    

1        1 

7 

Total              

i                     '                     ' 

80 

( 

Southeast: 

Stcnni 

J5 
6 

12 
6 
G 

20 
.1 

25 
13 
16 

10 
4 
8 

4          7 

I'        ' 

3 
7 

1 

K6 

Sail 

50 

Tow .-....# 



46 



Total 



182 



t 



East : 

Steam 

3 
1 

1 

. 

1 

v.'.y 

1 
1 

6 

Sftil     

2 

4 

Tow 

1 



1"" 

Total 

1 

10 

Kortheaat: 

Si^ara ... 

3 

8 
3 

2 

1         r. 

3 

1 
1 

20 

Sail 

3 

7 

Tow 

2 



5 

_ 

Total 

1 1 ' 1 1 

1 

32 

Monthly  total: 

Steam ..-..■.. .._ 

34 
32 
15 

a. 

20 
21 

118 
35 
65 

76 
34 
46 

103 
27 
56 

10 
■"'2 

4 
2 
2 

25 
14 
12 

36 
19 

32 
52 

18 

483 

Sail '.  ..     . 

252 

Tow '. 

256 

Total 

81 

75 

218  , 

100 

186 

12 

8 

51 

102 

102 

991 

No.  2. — Classified  table  of  tonnage,  hy  months,  entering  the  harbor  of  refuge,  Sand  Jieach, 
Mich.,  from  July  1,  ISOS,  to  June  SO,  1S94, 


Montlia. 


1893. 

July 

Anfn»»t 

September 

OetobtT 

November 

Dcwiiiber...*., . 

1894. 

Mnnh 

April 

Mny 

Juno 

Total 


Steam. 


No. 

34 

34 
118 

76 
103 

10 


■| 


483 


Tont. 

8, 863. 93 
14,  559. 99 
60, 644. 19 
43,  548.  57 
66,415.81 

4,563.54 


640.89 
10, 987. 90 
28, 397. 49 
11,  384.  56 


Sail. 


No. 
32 
20 
35 
34 
27 


250,006.87  I    252 


Ton». 
1, 892.  50 
1,  688. 93 
3, 824. 40 
4,  261.  51 
3,309.74 


458. 10 

824.60 

2, 125.  37 

3, 052. 66 


Tow. 


Total. 


No. 

Tont. 

No. 

Tons. 

15 

4,  683. 38 

81 

15,  439. 81 

21 

9, 135.  33 

75 

25.384.25 

65 

28, 687. 28 

218 

03.155.87 

46 

21, 134.  61 

156 

68, 944. 69 

56 

25, 233. 15 

186 

94, 958. 70 

2 

549.14 

12 

5,112.68 

2 

697. 95 

8 

1,796.94 

12 

5,  669.  00 

51 

17,481.59 

lU 

8,622.44 

102 

89,145.30 

18 

7,912.88 

102 

23, 250. 10 

22,337.81  I    256  1  112,325.25  1     991  |    384,660.93 
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No.  3.~ Ton wa<7<?  of  vc%9cU  taking  shelter  in  the  harbor  of  refuge.  Sand  Beach,  Mich, 


Calendar  year. 


1877. 
1878. 
1879. 
I8«). 
1&*1. 
1882. 
1883. 
18W. 
1885. 
1886. 
1887. 
1888. 
1880. 
1890 
1801. 
1«*2. 
1893. 


Steam. 


Sail. 


03,906 

27,699 

104.025 

39.699 

133,080 

45,750 

158,J20 

55.630 

1J4.645 

55.960 

146. 132 

26,504 

177,  122 

32,  713 

156,518 

34,724 

196.364 

29,420 

196.335 

33,790 

271,327 

33.689 

271,917 

39,756 

289.719 

37,  922 

325, 852 

38,826 

292.917 

27,076 

302.  486 

29,465 

243,451 

20,897 

Tow. 


50,954 
99,282 
100,096 
147.260 
127.  85.S 
114.  067 
114.091 
122,980 
151,007 
140.862 
153,  087 
202, 191 
165,806 
109,104 
171,067 
162,  605 
113.915 


Total. 


142.  619 
243,000 
278,  926 
361,  610 
328.460  j 
280,  703 
323,020  > 
314,222  ■ 
377,3S»7 
370,087  ' 
458.103  I 
513.  801 
493.  537 
533.782  , 
491.  OOO 
.'•.5*.  ."JSO 
378,264  I 


Total       Average 


veeselH. 

tonnage. 

493 

289 

781 

311 

921 

ao3 

1.317 

275 

1.170 

279 

1,022 

280 

1.139 

284 

1,142 

275 

1.158 

325 

1,:504 

284 

1,447 

317 

1.C24 

310 

1,512 

320 

1, 575 

339 

1,341 

360 

1,441 

384 

982 

385 

Total '    3,534,570       009,526  i     2,300,919       0.451.022         20.375 


317 


L   Lr  21. 

IMPROVEMENT  OF  BLACK  RIVER  AT  PORT  HURON,  MICIIIGAX. 

Tliis  stream  passes  througli  the  city  of  Port  Ilnroii,  Mich.,  and  emp- 
ties into  the  St.  Clair  River.  Before  improvement  it  had  a  goiuaal 
channel  depth  of  not  less  than  10  feet,  reduced  to  8J  feet  at  several 
shoals.  The  river  and  harbor  act  of  September  19,  1S9(),  appropriated 
825,(MX)  for  dredging  the  channel  to  a  depth  of  IG  feet.  Work  was  com- 
menced in  the  year  following,  and  continued  until  August,  1892,  when 
184,089  cubic  yards  had  been  dredged,  resulting  in  a  channel  10  feet 
deep,  ir>0  feet  wide  from  the  mouth  to  the  Flint  and  Pei  e  Marquette  Rail- 
way bridge,  600  feet  above,  thence  100  feet  wide  to  Haynes's  lumber 
dock,  4,700  feet  farther  up,  and  thence  50  feet  wide  for  the  remaining 
distance  of  3,000  feet  to  the  Grand  Trunk  Railway  bridge.  Such  was 
,  the  condition  of  the  improvement  June  30, 1893. 

Operations  during  the  past  fiscal  year  were  in  continuation  of  tlie 
work,  under  an  appropriation  of  $10,01)0  made  by  tlie  river  and  harbor 
act  of  July  13, 1892,  which  called  for  the  extension  of  the  dredged  chan- 
nel to  Washington  avenue,  1,400  feet  above  the  Grand  Trunk  bridge, 
contract  for  the  work  having  been  entered  into  witli  L.  P.  &  J.  A.  Smith, 
of  Cleveland,  Ohio,  June  7,  approved  June  19,  1893.  Work  was  com- 
menced July  17,  and  continued  to  September  28,  when  the  ai)pr()inia- 
tion  was  exhausted  and  contract  closed,  with  the  excavation  of  40,0.^0 
cubic  yards.  The  50-foot  section  of  channel  below  the  (Jrand  Trunk 
bridge  was  thereby  widened  to  75  feet,  and  a  channel  .50  feet  wide,  10 
feet  deep,  made  from  that  bridge  to  Washington  avenue,  1,400  feet 
above.  The  total  length  of  channel  dredged  to  10  feet  from  the  mouth 
of  the  river  up  to  Washington  avenue  is  9,700  feet,  with  widths  herein- 
before noted. 

luvspection  of  the  condition  of  the  improvement  made  June  19,  18t)4, 
showed  a  general  depth  of  10  or  17  feet,  with  occasional  j-'onndings  of 
14  and  15  feet,  from  the  mouth  to  Seventh  street  bridge,  a  distance  of 
about  half  a  mile;  thence  to  the  end  of  channel  dredged  to  a  width  of 
100  feet,  nearly  half  a  mile  farther  up,  a  general  depth  of  15  to  10  feet 
with  a  few  soundings  of  from  12  to  14  feet  towaid  the  up])er  limit; 
thence  to  the  Grand  Trunk  bridge, through  the  seeticn  dredged  to  a 
width  of  75  feet,  the  general  depth  was  only  12  or  13  feet.    This  shows 
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a  rapid  filling  of  the  narrower  upstream  channel,  and  a  gi'adual  deteri- 
oration of  the  wider  one  below,  by  which  the  depth  ha8  been  reduced 
until  a  point  about  half  a  mile  above  the  mouth  of  the  river  is  rea<;hed; 
the  indications  are  that  the  narrow  channels  will  soon  be  obliterated 
and  the  wider  one  below  suffer  gradual  deterioration  by  progressive 
filling  from  the  upper  limit  down  to  the  mouth  of  the  river.  It  is 
evident  that  but  little  permanent  benefit  can  be  expected  from  the 
narrow  channels,  and  in  restoring  the  channel  depths  widths  of  not 
less  than  100  feet  should  be  established.  The  estimate  for  1896  below 
is  submitted  with  that  purpose  in  view. 

Appropriation 8  for  improving  Black  Rirtr,  Michigan,  at  Port  Huron, 

September  19,  18i)0 $25,000.00 

July  13, 1892 10,000.00 

Total 35,000.00 

Original  estimated  cost  of  15-foot  channel,  1889 55, 1 10. 00 

Original  estimated  cost  of  16- foot  ch:mnel,  1891 75, 000. 00 

Whole  amount  appropriated  1890  to  and  including  act  of  July  13, 1892  ..  35, 000. 00 

Whole  amount  expended  to  June  30,  1894 34, 698. 65 

Money  statement. 

July  1, 1893,  balance  unexpended $10,000.16 

June  30, 1894,  amount  expended  during  fiscal  year 9, 698. 80 

July  1,  1894,  balance  unexpended 301. 36 

July  1,  1894,  outstanding  liabilities 12.80 

July  1,  1894,  balance  available 288.55 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 
Auioun  t  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30,1896    16, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS,  BLACK   RIVEK,  MICHIGAN. 

Entrances  and  clearances. 


Calendar  year. 

'  Number. 

1 

Revenno 
collectod. 

Tonnage. 

1889 

". 1        1,612 

578,489 
547, 954 

1890 

,        2,225  , 

IgOl        

2. 320 

578. 430 

1892*.. 1 

1893 

'               fi02 

71. 415 

•  Not  atatod. 

Receipts  and  shipments  hg  vessels,  1893, 

[Compilc<l  from  Htatenient  famished  by  tlie  collector  of  customs.} 


Articles. 


Quantity.       Tons. 


RECEIVKD.  I  i 

Brick M..|  1.500,        3,750 

C€>dar  posts number . .  |        155,  500  !        3,1 10 

Coal '  38,083 

LathM M.-l  3,948  ,        1,184 

Livestock bind..  2,123  1,061 

LoES cubic  fiM-t . .  I    3,000,000  72,000 

Luiii bcr M  feet,  B.  M . .  15,  583  27, 270 

Salt barrels..,  1.500  210 

Sbin^rlcs number..!  12,082,500  1,513 

Stouea cords..  200  |        1,250 


Articles. 


I  Quantity. 


RECEIVKD— continued. 
Wood cords. 

Total 


16,500 


SHIPPED. 

Lath M. 

Lumber M  feet,  B.  M . 

Machinery 


Total. 


1,000 
1,250 


Tons. 


24,750 


175,081 


300 
2,187 
5,000 


7,487 
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Li  L  22. 
IMPROVEMENT  OF  MOUTH  OF  BLACK  RIVER,  MICHIGAN. 

An  extensive  bar  and  shoal  formerly  existed  in  the  St.  Clair  Eiver, 
adjoiniDg  the  mouth  of  the  Black;  the  bar  lying  close  to  the  American 
side  obstructed  approach  to  the  Port  Huron  docks,  while  the  shoal, 
known  as  the  "middle  ground,"  comprised  an  area  of  nearly  50  acres 
and  crowded  the  main  channel  in  a  sharp  curve  close  to  the  Canadian 
shore.  These  conditions  combined  to  prevent  access  to  the  river  front 
of  Port  Huron,  and  to  expose  the  vast  through  commerce  of  the  Lakes 
to  the  dangers  of  navigating  a  narrow  and  crooked  channel  with  a  cur- 
rent of  high  velocity.  In  1871  a  project  for  dredging  the  bar  and 
middle  ground  to  a  depth  of  15  feet  was  submitted,  which  provided  for 
excavating  257,200  cubic  yards  at  a  total  estimated  cost  of  $120,660. 
The  work  was  commenced  in  1872  and  continued  to  1878,  when  the 
improvement  was  completed.  An  examination  made  in  1886  showed 
that  a  deposit  of  about  6  inches  had  taken  pla<5e,  but  no  further  work 
was  done  until  1889,  when  a  new  project  for  dredging  to  a  uniform  depth 
of  16  feet  was  adopted,  and  operations  commenced  under  an  appro- 
priation of  $10,000  made  by  the  river  and  harbor  act  of  August  11, 
1888;  continuing  with  additional  a])propriations  the  improvement  was 
completed  in  1802,  including  a  small  area  dredged  to  a  depth  of  18 
feet,  adjoining  the  main  channel. 

No  work  was  done  during  the  last  fiscal  year,  nor  is  there  pres- 
ent need  for  any;  but  the  shoal  is  slowly  reforming,  and  the  draft 
of  lake  craft  is  steadily  increasing,  so  that  it  will  not  be  long  before 
further  dredging  will  be  required.  It  is  important  to  the  whole  com- 
merce of  the  Lakes  that  the  channel  at  this  place  be  kept  in  the  best 
possible  condition,  and  the' estimate  of  $10,000  herewith  submitted  is 
intended  to  provide  means  for  doing  so. 

Appropriations  for  improving  St,  Clair  liiver  at  mouth  of  Black  Biverf  Michigan. 


Mouth  of  Black  River,  in  St.  Clair 
RiveFy  Michif^ran: 

June  10,  1872 ,  $15,000 

St.  Clair  River,  at  mouth  of  Black 
River^  Michigan : 

March  3, 1873 15.000 

Juue23,  1874 15,000 

March  3,  1875 10,000 


St.  Clair  River — Continued. 

June  18,  1878 $1,500 

Mouth  of  Black  River,  Michigan : 

August  11,  1888 10,000 

September  19,  1890 10, 000 

July  13,  1890 1^000 

Total 86,500 


Original  eBtimciteil  cost  of  (1871)  of  removing  middle  ground — 

To  depth  of  15  feet $67,320.00 

To  depth  of  18  feet 157,520.00 

Whole  amount  appropriated  1872,  to  and  including  act  of  July  13,  1892.  86, 5(X).  00 

Whole  amount  expended  to  Juno  30,  1894 86,393.90 

Money  statement. 

July  1,  1893,  balance  unexpended $651.42 

June  30,  1894,  amount  expended  during  fiscal  year 545. 32 


July  1,  1894,  balance  unexpended 106. 10 

July  1,  1894,  outstanding  liabilities 106. 10 


i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896.    10, 000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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.L  Lr  23. 

IMPROVEMENT  OF  CLINTON  RIVER,  MICHIGAN. 

This  river  is  u  narrow  and  crooked  stream,  discharging  into  Anchor 
Bay,  the  northwest  arm  of  Lake  St.  Clair,  and  has  always  been  navi- 
gable for  light-draft  vessels  to  Mount  Clemens,  Mich.,  a  distance  of  8 
miles  by  river.  Before  improvement  the  bar  at  its  mouth  aiforded  a 
navigable  depth  of  only  3|  feet,  and  the  depth  on  shoals  was  from  5  to 
C  feet,  but  the  general  channel  depth  was  10  feet.  The  river  and  harbor 
act  of  July  7,  1870,  appropriated  $5,000  for  its  improvement,  and  in  the 
absence  of  any  surveys  of  the  river  this  sum  was  applied  to  dredging 
a  channel  about  CO  feet  wide,  9  feet  deep,  and  2,700  feet  long,  upward 
from  the  mouth.  The  principal  obstruction  to  navigation  was  thereby 
removed,  but  the  improvement  gradually  deteriorated,  and  by  1880  was 
obliterated,  as  shown  by  a  survey  then  made,  pursuant  to  the  River  and 
Harbor  act  of  March  3,  1879.  A  project  of  improvement  Ironi  the 
mouth  to  Mount  Clemens,  based  on  this  survey,  was  then  begun,  with 
a  view  to  making  a  through  8-foot  channel,  protected  by  suitable 
revetments  where  needed;  its  estimated  cost  was  $25,000,  revised  and 
amended  in  1888  and  1889  to  $34,504.  The  work  has  been  done,  but 
with  such  small  appropriations,  that  the  erection  ot  substantial  struc- 
tures of  a  permanent  character  has  been  imx)ossible,  and  until  this  is 
done  the  improved  channel  will  rapidly  fill  up  again.  This  is  especi- 
ally the  case  with  respect  to  works  at  the  enti;ance,  where  the  move- 
ment of  ice  from  Anchor  Bay  must  be  resisted  by  structures  more 
substantial  than  any  that  could  be  put  up  with  money  heretofore  avail- 
able, and  none  thus  far  erected  have  withstood  the  strain  for  any  consid- 
erable time.  Repeated  dredgings  have  therefore  been  required  to  keep 
the  entrance  channel  open,  and  expenditures  for  this  purpose,  for  dredg- 
ing in  the  river  above,  and  for  the  erection  of  light  revetments  as  tem- 
porary aids  for  the  maintenance  of  dredged  channels,  have  absorbed 
the  meager  appropriations,  and  left  no  work  of  a  permanent  character 
in  sight. 

Operations  during  the  past  year  were  as  follows: 

Work  was  in  progress  at  the  beginning  of  the  year  under  contract 
w  itli  Michael  Steiner,  approved  October  17, 1892,  for  constructing  two 
sections  of  training  dike,  to  protect  the  channel  at  the  mouth  of  the 
river.  The  inner  section,  327.5  feet  long,  consists  of  a  single  row  of 
piles  thriven  at  intervals  of  8  feet,  with  cap  timber  and  Avalc  pieces,  all 
constituting  a  support  for  a  row  of  double  sheet  piling,  secured  at  top 
to  the  Avale  piece  by  seven  bolts.  The  outer  section,  807  feet  long,  con- 
sists of  two  rows  of  round  piles,  8  feet  apart,  piles  of  each  row  driven 
at  intervals  of  8  feet,  capped  with  12  by  14  inch  timber,  and  the  two 
rows  connected  at  top  by  a  timber  cross-tie  at  the  middle  of  each  pile 
interval 5  and  4  by  10  inch  guide  strip  secured  to  the  rear  of  piles  in  the 
fiont  row,  4  feet  below  the  cap  timbers,  afford  bearing  to  a  double  row 
of  sheet  piling,  which  is  spiked  to  the  cap  and  -guide  pieces.  This 
work  was  completed  about  tlie  middle  of  October,  at  a  cost  of  $0,505.38, 
for  the  pile  and  timber  work  in  place.  A  narrow  channel  10  feet  deep 
was  dredged  15  feet  from  face  of  the  work  between  November  15  and 
30,  and  the  excavated  material  cast  over  as  a  backing  to  the  pile 
structures;  the  amount  dredged  was  5,174  cubic  yards,  at  a  cost  of  14J 
cents  per  cubic  yard,  or  in  all  $750.23. 

The  condition  of  the  improvement  was  examined  June  19,  when  the 
least  depth  found  in  the  dredged  channel  was  9i  feet,  but  the  depth 
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.tuBt  above  tbe  limit  of  last  year's  dred^ng  was  only  7  feet,  and  is  as 
low  as  6  feet  on  some  of  the  upper  shoals.  The  pile  work  was  found  to 
be  in  good  condition ;  but  last  winter's  ice  formation  in  this  locality  was 
most  nnasnally  light  and  it  is  quite  certain  that  this  condition  will  not 
last  long,  if  the  structure  be  not  greatly  strengthened  before  being 
exposed  to  the  movement  of  such  quantities  of  ice  as  have  carried  away 
all  i)revious  structures;  the  present  one  must  be  exj>ected  to  go  as  the 
ethers,  unless  measures  be  taken  to  make  it  much  more  substantial  and 
sectire. 

The  aggregate  of  appropriations  thus  far  made  and  applied  to  this 
prqieet  of  improvement  is  $34,564,  which  is  the  sum  total  of  the  esti- 
mated cost  of  completion.  It  has  sufficed  to  dredge  and  red  red  ge  the 
cbatmel  and  to  build  and  rebuild  temporary  works  of  protection,  and 
to  that  extent  the  projected  improvement  has  been  completed;  but  as 
a  question  of  completed  improvement  with  any  element  of  permanence 
the  end  is  about  as  far  off  as  it  was  in  the  beginning- 

In  the  absence  of  any  approved  project  for  further  work,  it  is  impos- 
fiible  to  submit  an  estimate  for  future  operations.  If  the  maintenance 
of  a  navigable  channel  is  to  depend  on  dredging  and  repairs  of  ]>res- 
ent  i>rote(!ting  structures,  an  appropriation  of  $10,000  for  1896  is  desir- 
able. If  the  better  and  cheaper  jwlicy  of  giving  to  these  structures 
the  element  of  permanence  be  adopted,  the  next  appropriation  should 
be  not  less  than  $25,000. 

It  has  been  impracticable  to  obtain  commercial  statistics  of  Clinton 
Eiver,  Michigan. 

Appropriations  for  improving  Clinton  /^ircr,  Michigan. 

Augu«t  30,1852 $5,000     August  11,1888 $10,000 

July  11,1870 5,000     September  19, 1890 10,000 

March  3, 1871 1,500     July  13, 1892 8,564 

Mnrch3,1881 8.000,         '  

Aitj,ni8t  2, 1882 6,000  '  Total 60,064 

AnguRt5,1886 6,000  . 

Original  estimated  oost  of  work,  1885,  as  amended  in  1889 $34,  564. 00 

Whole  amount  aj^propriated  and  exx>ended  prior  to  adoption  of  present 

pm j  e  r  t 25, 500. 00 

Whole  amount  appropriated  1886,  to  and  inclndinff  act  of  July  13, 1892..  34,  564.  00 
Whole  amount  expended  on  present  project  to  June  30,  IS^i .-     34, 546. 26 

Money  statement. 

July  1, 1893,  balance  unexpended 7. 32^.  94 

June  30. 1894,  amount  expen»led  during  fiscal  year 7,  31 1.  20 

July  1, 18£M,  balance  unexpended ' 17. 74 

(  Amount  that  can  be  profit  ably  expended  in  fiscalyear  ending  June  30,1  S96    25,  000. 00 
<  J^nbmitted  in  com}>liancc  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Lr  Lr   24. 

IMPROVEMENT  OF  ROUGE  RIVER,  MICHIGAN. 

Under  the  ])rovisions  of  the  river  and  harbor  act  of  August  5,  1886, 
a  Kurvey  of  this  river  Avas  made  with  a  view  to  its  iiiiinoveinent,  and  a 
project  prepared  for  securing  a  channel  depth  of  IG  feet  with  a  width  of 
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240  feet  for  a  distance  of  800  feet  from  the  mouth,  and  thence  with  m 
vidth  of  100  feet  to  the  Wabash  Railroad  bridge,  about  2§  miles  &rther 
up;  the  estimated  cost  was  $31,690.39.  At  the  time  of  survey  this  por- 
tion of  the  river  had  a  natural  channel  from  10  to  17  feet  deep,  witii  » 
general  wi<lth  of  about  175  feet. 

The  work  of  improvement  was  commenced  in  1888  and  completed 
in  November,  1892,  at  a  total  cast  of  $30,272.79. 

"So  work  was  done  during  the  past  fiscal  year,  and  no  complaints 
have  been  made  concerning  its  navigable  condition.  Information  was 
conveyed  to  this  ofiice  during  the  month  of  May  that  the  hull  of  the  tan^ 
W.  A.  Moore  had  been  beached  in  a  bend  of  the  river,  stripped,  and 
abandoned  in  such  x>osition  as  to  obstruct  navigation.  Examination 
was  made,  the  owners  of  the  craft  ascertained,  and  it«  si>eedy  removal 
exacted. 

The  present  commerce  of  the  river  is  small,  but  the  adaptability  of  its 
banks  to  the  establishment  of  important  industries,  calling  for  ready 
and  convenient  facilities  of  transportation  by  rail  or  water,  is  certain 
to  develop  a  busy  commerce  in  time.  For  this  reason  the  improvement 
already  made  should  not  be  allowed  to  suffer  material  deterioration, 
and  this  can  only  be  prevented  by  occasional  dredging.  An  estimate 
of  $5,000  for  1896  is  therefore  submitted,  to  be  applied  to  dredging  as 
necessity  arises,  in  order  that  the  present  navigable  condition  of  the 
stream  may  not  become  seriously  impaired. 

Appropriations  for  improving  Rouge  River,  Michigan. 

August  11,  1888 $10,000.00 

September  19,  1890 •  10,000.00 

July  13,  1892 11,690.00 

Total ' 31,690.00 

Original  estimated  cost  of  the  work,  1887 31,690.39 

Whole  amount  appropriated  1888,  to  and  including  act  of  July  13,  1892..  31, 690. 00 
Whole  amount  expended  to  June  30,  1894 30,281.94 

Money  statement 

July  1,  1893,  balance  unexpended $1, 417. 21 

Juno  30,  1894,  amount  expended  during  fiscal  year 9. 15 

July  1,  1894,  balance  unexpended 1,406.06 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      5, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS,  ROUGE  RIVER,  MICHIGAN. 

Receipts  and  shipments  by  vessel,  1S9S, 
[Compiled  from  statement  furnished  by  Mr.  George  N.  Brady,  Detroit,  Mich.] 


Articles. 

Quantity. 

Tons. 

CJcdflr  T>OHtii     .....••.•• 

number 

39,284 

78S 

Grttvel 

5,000 

1,307 

18 

Laths        

U  umber 

4.358,000 

37 

26,369,296 

9,100 

Livestock 

head 

Lumber .- 

feet   B  M 

46,14< 
20,475 

Wood 

coids 

Total 

73.732 

1 
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Lr     Lr     25. 

CONSTRUCTION  OF  TURNING  BASIN  IN  ROUGE  RIVER,  MICHIGAN. 

The  river  and  harbor  act  of  September  19,  1890,  called  for  an  esti- 
mate for  "  locating  and  constructing  basin  in  said  (Rouge)  river,  at  a 
point  on  the  same  within  four  miles  of  its  junction  with  the  Detroit 
Eiver,  convenient  for  the  turning  and  anchoring  of  vessels."  Such 
estimate  was  submitted  by  Col.  O.  M.  Poe,  Corps  of  Engineers,  in  a 
report  dated  December  20, 1890,  as  follows :  Three  acres  of  land  for  site 
at  $1,000,  $4,500;  74,074  cubic  yards  excavation,  at  15  cents,  $11,111.10 ; 
total,  $15,611.10. 

The  next  river  and  harbor  act,  approved  July'  13, 1892,  appropriated 
$5,000  for  acquisition  of  land  and  beginning  construction,  according 
to  the  foregoing  project.  The  appropriation  has  been  found  too  small 
for  purchasing  the  land  needed,  and  accordingly  no  work  has  yet  been 
done  or  expenditure  made  in  relation  to  the  proposed  improvement. 

When  local  commerce  shall  have  grown  to  such  extent  as  to  make 
the  facilities  of  a  turning  basin  more  imperative  than  it  is  at  present,  it 
is  probable  that  the  Government  will  be  put  to  but  small  expense  for  the 
land  needed,  if  money  should  then  be  available  for  the  prompt  comple- 
tion of  the  improvement.  An  appropriation  of  $10,500  to  complete  the 
improvement  as  projected  is  therefore  recommended  for  the  year  1896. 

Money  statement, 

July  1, 1893,  balance  uDexpended $5,000.00 

July  1,1894,  balance  unexpended 5,000.00 


i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Lr    L   26. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 

ING  NAVIGATION. 

Removal  of  wrecks  Presqu^  He  Harbor,  Michigan. — The  presence  of 
this  wreck  was  reported  by  the  local  light  keeper  through  the  Light- 
House  Establishment  and  brought  to  the  attention  of  this  office  in  a  letter 
from  the  Treasury  Department,  dated  April  13, 1894,  received  here  by 
indorsement  dated  April  19,  1894.  The  harbor  was  visited  by  the  offi- 
cer in  charge  April  23,  and  preliminary  examination  made,  of  which 
report,  dated  April  30,  was  submitted,  describing  the  conditions  a» 
follows : 

The  'wreck  (was)  found,  plainly  marked  by  a  can  buoy  of  the  U.  S.  Light-House 
Establishment  No  part  of  the  wreck  is  above  water,  and  the  least  depth  found  over 
it  was  7.8  feet,  -with  depths  varying  from  15  to  18  feet  around  it.  It  lies  just  insidd 
the  three-fathom  curve,  about  450  yards  from  the  shore,  and  a  little  north  of  the 
Tjiugb  established  for  the  guidance  of  vessels  entering  the  harbor;  the  location  la 
shown  on  blue  print  herewith.  The  wreck  itself  appears  to  be  that  of  an  old  hulk, 
of  which  but  little  more  than  the  frames  are  left,  and  is  of  no  value  whatever;  no 
trace  of  ownership  or  information  as  to  when  or  how  it  came  there  can  be  obtained. 
Situated  as  it  is,  and  with  the  established  aids  to  navigation,  tho  wreck  is  not  a  very 
serious  obstruction  to  navigation,  nevertheless  a  vessel  entering  the  harbor  in  heavy 
weather  mif^ht  get  on  it  and  receive  considerable  damage,  and  for  this  reason  I  ant 
of  the  opinion  that  it  should  be  broken  iip  and  leveled  to  the  bottom.  This  may 
probably  be  done  at  a  cost  of  $300  or  certainly  for  a  sum  not  exceeding  $500,  and  I 
TBffG  04 142 
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would  recommend  that  the  latter  amount  be  allotted  and  placed  to  my  credit  for 
the  purpose  of  removing  the  obstruction  at  the  first  favorable  opportunity. 

Instructions  were  thereupon  issued  from  the  office  of  the  Chief 
of  Engineers,  dated  May  4,  authorizing  the  removal  of  the  wreck  as 
prox)Osed,  and  the  sum  of  $500  was  allotted  ^^from  the  i)ermanent  indefi- 
nite approi)riation  for  removing  snnken  vessels  or  craft  obstmcting 
or  endangering  navigation — act  June  14,  1880 — to  pay  the  attendant 
expenses  of  the  work."  Under  this  authority  the  officer  in  charge  made 
a  second  visit  to  the  harbor  June  14,  and  after  careful  examination  con- 
cluded to  engage  the  services  of  a  diver  to  assist  in  the  work  of  removal. 
Accordingly,  the  diver  from  Sand  Beach  Harbor  was  met  there  Jnne 
25,  and  on  the  day  following  he  made  full  inspection,  from  which  it 
appeared  that  the  wreck  was  a  very  old  one,  comprising  most  of  the  hull 
of  what  appeared  to  have  been  a  large  tug,  or  other  steam  vessel,  about 
90  feet  long,  the  sides  projecting  from  6  to  10  feet  above  the  bottom  of 
the  lake.  The  conclusion  was  reached  that  the  obstruction  could  be 
best  removed  by  sawing  the  wreck  in  sections  that  could  be  readily 
handled  by  a  small  derrick  rigged  on  the  diver's  scow,  and  depositing 
the  parts  so  taken  out  .on  the  shore.  The  diver  was  instructed  to  pro- 
ceed in  that  way  and  remove  all  parts  projecting  above  the  bottom,  or 
in  any  way  reaching  within  16  feet  of  the  water  surface.  Oi)erations  to 
that  end  were  thereupon  commenced  and  were  in  progress  at  the  close 
of  the  year,  with  the  prospects  of  completion  by  or  before  July  15. 


Lr  L  27. 
ESTABLISHMENT  OF  HARBOR  LINE  IN  ST.  JOSEPH  HARBOR,  MICHIGAN. 

St.  Joseph,  Mich.,  May  7, 1894. 
Dear  Sir  :  Herewith  find  plan  and  specifications  for  new  wharf  at 
St.  Joseph,  Mich.  Your  petitioner  respectfully  begs  permission  to 
construct  a  new  wharf  opposite  wing  dam  on  your  petitioner's  mill 
property,  "on  a  straight  line  between  D  and  G  wharves  to  a  snub  or 
tie  pile  on  VandaUa  Kailroad  wharf,  about  400  [40 1  feet  westerly  from 
angle  in  Vandalia  wharf,"  by  so  doing  making  the  river  about  10  feet 
wider  than  shown  on  map.  The  reason  for  asking  permission  for 
straightening  the  line  is  that  a  vessel  could  only  unload  on  one  side  or 
the  other  of  the  angle,  thereby  causing  unnecessary  delay  in  unloading. 
Another  reason  or  objection  to  the  angle  is  that  a  bar  would  be  forming 
continually  on  account  of  slack  water. 
Yours,  very  truly, 

W.  A.  Preston. 
Hon.  Daniel  Lamont, 

Secretary  of  War, 

[Second  indorsement.) 

Office  Chief  of  Engineers, 

U.  S.  Army, 
May  10^  1894. 
Kespectfully  referred  to  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engi- 
neers, for  report. 

By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Major,  Corps  of  Enghieers. 
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[Third  indoraemont.] 

U.  S.  Enoineer  Office, 

Detroit,  Mich.,  June  1,  1894. 
Respectfully  returned  to  the  Chief  of  Engineers,  TJ.  S.  Army,  with 
report. 

G.  J.  Lydecker, 
Lieut.  Col.  of  Engineers. 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

IT.  S.  Army, 

June  5,  1894. 
Respectfully  returned  to  the  Secretary  of  War.    * 
This  is  an  application  from  Mr.  W.  A.  Preston,  of  St.  Joseph,  Mich., 
for  authority  to  build  a  new  wharf  in  front  of  his  mill  property  at  that 
place. 

The  application  has  been  referred  to  Lieut.  Col.  G.  J.  Lydecker, 
Corps  of  Engineers,  and  that  officer,  after  careful  consideration  of  the 
matter,  makes  the  following  recommendations: 

1.  That  the  full  red  line  0  D  on  the  blue  prints  herewith  be  estab- 
lished and  adopted  as  the  harbor  line  for  this  portion  of  St.  Joseph 
Harbor,  under  authority  of  section  12  of  the  act  of  Congress  of  Septem- 
ber 19,  1890. 

2.  That  Mr.  Preston's  application  be  approved,  subject  to  the  condi- 
tions that  the  new  wharf  be  built  to  conform  with  the  harbor  line  above 
indicated,  and  in  accordance  with  specifications  submitted  with  his 
application  modified  so  as  to  make  the  piles  30  feet  long  in  the  work, 
and  sheet  piling  24  feet  long;  provided  alsothatthe  rear  supports  shall 
be  a  line  of  anchor  piles  and  no  "deadmen.'' 

All  work  to  be  subject  to  the  supervision  of  the  United  States 
engineer  in  charge  of  the  harbor,  and  to  be  completed  to  his  satisfac- 
tion. 

Blue  prints  •  showing  location  and  construction  of  the  dock  as  recom- 
mended are  herewith. 

I  concur  in  the  views  and  recommendations  of  Lieut.  Col.  Lydecker, 
and  recommend  that  the  Secretary  indicate  his  approval  of  the  harbor 
line  by  placing  his  signature  on  the  blue  print*  marked  "A." 

Thos.  Lincoln  Casey, 

Brig.  Oen.,  Chief  of  Engineers. 

[Fifth  indorsement.] 

War  Department,  June  8, 1894. 
Respectfully  referred  to  the  acting  Judge- Advocate-General  to  pre- 
pare the  necessary  papers. 

The  harbor  line  adopted  for  the  portion  of  St.  Joseph's  Harbor  referred 
to  in  the  previous  indorsement  is  approved. 

Joseph  B.  Doe, 

Acting  Secretary  of  War. 
•  •••••• 


•  Not  printed. 
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report  of  lieut.  col.  g.  j.  lydecker,  corps  of  engineers. 

United  States  Engineer  Office, 

Detroit,  MwJi.,  June  i,  1894. 

General  :  I  have  the  honor  to  sabmit  report  on  the  application  of 
W.  A.  Preston  to  the  Secretary  of  War,  dated  May  7, 1894,  for  author- 
ity to  build  a  new  wharf  in  front  of  his  mill  property  at  St.  Joseph, 
Mich.,  as  follows: 

On  receipt  of  his  application  I  sent  to  Mr.  Preston  a  blue  print  of  the 
locality  referred  to,  with  request  that  he  indicate  thereon  the  precise 
line  and  limits  of  his  proposed  structure;  his  reply,  dated  May  28,  is 
inclosed  herewith,*  from  which  it  is  seen  that  this  line  was  incorrectly 
described  in  the  original  application  as  intersecting  the  Vandalia  Bail- 
road  wharf  "  about  400  feet  westerly  from  the  angle,"  instead  of  40  feet 
from  that  point.  The  broken  red  line  A  B  on  the  inclosed  blue  print* 
shows  the  location  contemplated  by  Mr.  Preston,  and  it  is  not  open  to 
any  serious  objection;  but  a  better  condition  of  affairs  would,  in  my 
opinion,  result  firom  adopting  the  fall  red  line  C  D,  which,  being  par- 
allel to  and  300  feet  from  the  wing  dam  opposite,  would  give  a  uniform 
width  of  channel  and  leave  a  less  projecting  salient  at  A  than  that  at 
O.  The  specifications  submitted  should  be  modified  to  call  for  piles  30 
feet  long,  in  the  work,  and  for  sheet  piling  24  feet  long,  to  conform  with 
requirements  heretofore  made  for  similar  structures  at  this  harbor;  and 
the  use  of  "  deadmen  "  or  anchors  should  not  be  permitted  as  a  sub- 
stitute for  "  anchor  piles.'^ 

I  therefore  submit  the  following  recommendations : 

1.  That  the  red  line  C  13,  on  blue  print  herewith,  be  established  and 
adopted  as  the  harbor  line  for  this  portion  of  the  harbor,  under  author- 
ity of  section  12  of  the  river  and  harbor  act  of  September  19,  1890. 

2.  That  Mr.  Preston's  application  be  approved,  subject  to  the  con- 
.  ditions  that  the  new  wharf  be  built  to  conform  with  the  harbor  line 

above  indicated,  and  in  accordance  with  specifications  submitted  with 
his  application  modified  so  as  to  make  the  piles  30  feet  long  in  the  work, 
and  sheet  piling  24  feet  long;  provided  also  that  the  rear  supports  shall 
be  a  line  of  anchor  piles  and  no  *^  deadmen."  All  work  to  be  subject 
to  the  supervision  of  the  United  States  engineer  in  charge  of  improve- 
ments at  the  harbor,  and  to  be  completed  to  his  satisfaction. 

Blue  prints,  three  copies  of  each,  are  transmitted  herewith,  showing 
location  and  construction  of  the  dock  as  herein  recommended. 
Very  respectfully,  your  obedient  servant, 

G.  J.  Lydeckeb, 
Lieut.  Col.  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

*  Not  printed. 
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IMPROVEMENT  OF  WATERS  CONNECTING  THE  GREAT  LAKES. 


REPORT  OF  COL,  O.  M.  POE,  CORPS  OF  ENGINEERS,  OFFICER  IN  CHARGE^ 
FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894,  WITH  OTHER  DOCU- 
MENTS RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Ship  channel  connecting  waters  of  the 

Great  Lakes  between  Chicago,  Du- 
Inth,  and  Buffalo. 

2.  Operating  and  care  of  St.  Marys  Falls 

Canal,  Michigan. 

3.  St.  Marys  River  at  the  falls,  Michigan. 

4.  Hay  Xake  Channel,  St.  Marys  River, 

-  Michigan. 


5.  St.  Clair  Flats  Canal,  Michigan. 

6.  Operating  and  care  of  St.  Clair  Flats 

Canal,  Miohigan. 

7.  Grossepoint  Channel,  Michigan. 

8.  Detroit  River,  Michigan. 

9.  Investigation  of  raft-towing  on  the 

Great  Lakes  and  their  connecting 
waters. 


United  States  Engineer  Office, 

Detroit,  Mich.,  July  P,  189d. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
♦    •    •    relating  to  the  works  of  river  and  harbor  improvements  under 
my  charge  for  the  fiscal  year  ending  June  30, 1894. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Colonel,  Corps  of  Engineers, 

Bvt.  Brig,  Gen.,  U.  8.  A. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


M  M  I. 


IMPROVEMENT  OF  SHIP  CHANNEL  CONNECTING  WATERS  OF  THE  GREAT 
LAKES  BETWEEN  CHICAGO,  DULUTH,  AND  BUFFALO. 

Before  improvements  were  commenced  under  the  project  for  this 
work  the  available  depth  for  navigation  in  the  connecting  waters  of  the 
Great  Lakes  was  about  16  feet. 

The  ultimate  attainment  of  a  navigable  depth  of  20  feet  was  foreseen 
when  the  following  projects  were  adopted:  Improving  St.  Marys  Eiver 
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at  the  falls  and  in  Hay  Lake  Channel,  improving  St.  Glair  Flats  Canal, 
and  improving  Detroit  River  at  Lime  Kfln  Crossing. 

An  available  depth  of  20  feet  having  been  provided  for  at  St.  Marys 
Falls  Canal,  Hay  Lake  Channel,  and  at  Lime  Kiln  Crossing  by  previous 
acts  of  Congress,  the  remaining  shallows  in  the  connecting  waters  of 
the  Great  Lakes,  with  the  exception  of  some  shoals  in  Detroit  River 
between  the  city  of  Detroit  and  Lake  Erie,  were  grouped  into  one  project. 

The  river  and  harbor  act  of  July  13.  1892  appropriated  $375,000,  as 
follows : 

For  ship  channel  cwenty  and  twenty-one  feet  in  depth  and  a  minimum  width  of 
three  hundred  feet  in  the  shallows  of  the  connecting  waters  of  the  Great  Lakes 
between  Chicago,  Dnluth,  and  Buffalo,  three  hundred  and  seventy-five  thousand  dol- 
lars :  Provided,  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for  such 
materials  and  work  as  may  be  necessary  to  carry  out  the  plans  proposed  by  General 
().  M.  Poe,  Corps  of  Engineers,  United  States  Army,  dated  January  twentieth, 
eifi^hteen  hundred  and  ninety-one,  and  printed  as  House  Executive  Document,  num- 
bered two  hundred  and  seven,  second  session,  Fifty-first  Congress,  for  such  ship 
channel,  to  bo  paid  for  as  appropriations  may  from  time  to  time  be  made  bylaw,  not 
to  exceed  in  the  ag^rej^ate  two  million  nine  hundred  and  sixty-five  thousand  dollars, 
exclusive  of  the  amount  herein  appropriated. 

The  present  project  contemplates  the  excavation  of  a  ship  channel 
having  a  navigable  depth  of  20  feet  in  the  shallows  of  the  connecting 
waters  of  the  Great  Lakes  between  Chicago,  Dnlnth,  and  Buffalo  for 
the  benefit  of  navigation,  at  an  estimated  cost  of  $3,340,000. 

The  work  is  divided  into  eight  sections  according  to  locality,  and  the 
following  channels  are  to  be  or  have  been  excavated: 

Section  1,  a  channel  21  feet  deep  aud  300  feet  wide  at  Eoond  Island 
Shoals,  St.  Marys  River. 

Section  2,  a  channel  21  feet  aeep  and  3C0  feet  wide  m  Little  Mud 
Lake,  St.  Marys  River,  between  the  lower  end  of  Sugar  Island  and  the 
lower  end  of  the  "Dark  Hole." 

Section  3,  a  channel  21  feet  deep  and  300  feet  wide  through  a  reef  in 
St.  Marys  River  abreast  of  Sailors  Encampment  Island. 

Section  4,  a  channel  21  feet  deep  and  300  feet  wide  through  a  shoal 
in  Mud  Lake,  St.  Marys  River,  l|  miles  below  Sailors  Encampment 
Island. 

Section  5,  a  channel  21  feet  deep  and  2  400  feet  wide  at  the  foot  of 
Lake  Huron. 

Section  C,  a  channel  20  feet  deep  from  deep  water  in  St.  Clair  River, 
through  St.  Clair  Flats  Canal,  to  deep  water  in  Lake  St.  Clair,  with  a 
width  above  St.  Clair  Flats  Canal  not  greater  than  650  feet;  thence 
gradually  narrowing  to  the  canal;  thence  for  the  fiill  width  of  the  canal 
lor  its  entire  length;  thence  gradually  widening  to  a  width  of  800  feet 
at  deep  water  in  Lake  St.  Clair. 

Section  7,  a  channel  20  feet  deep  and  800  feet  wide  through  Grosse- 
l)oint  FLats,  Lake  St.  Clair,  Michigan. 

Section  8,  a  channel  21  feet  deep  and  800  feet  wide  through  the  bar 
at  the  mouth  of  Detroit  River. 

To  obtain  a  navigable  depth  of  20  feet  a  depth  of  21  feet  is  required 
where  the  excavation  is  through  solid  rock  or  through  shoals  infested 
with  bowlders,  and  a  depth  of  20  feet  where  the  cut  is  through  soft 
material. 

Contracts  for  the  excavation  specified  above  were  entered  into  Decem- 
ber 31, 1802,  and,  if  no  failure  occurs  in  the  appropriations,  the  contract 
time  for  the  completion  of  the  specified  channels  is  November  30, 1895. 
Section  4  has  been  completed  and  the  contract  closed. 

The  datum  planes  for  sections  1, 2, 3,  and  4  are  so  selected  as  to  give 
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20  or  21  foot  navigation,  according  to  conditions  stated  above,  at  a 
mean  stage  of  water.  The  depth  of  water  available  at  St.  Marys  Falls 
Canal  at  same  stage  will  be  21.83  feet. 

The  datura  planes  for  sections  5,  6,  7,  and  8  (foot  of  Lake  Huron  to 
month  of  Detroit  Eiver)  are  so  selected  as  to  give  20  or  21  foot  navi- 
gation at  a  stage  which  is  the  mean  of  lowest  waters  during  navigation 
season. 

The  general  map  showing  sections  1,  2,  3,  and  4,  together  with  the 
location  of  other  works  in  St.  Marys  Eiver,  and  a  general  map  of  water- 
way between  lakes  Huron  and  Erie,  showing  sections  5, 6,  7,  and  8,  are 
transmitted  herewith. 

SURVEYS. 

The  preliminary  surveys  for  controlling  and  estimating  the  work  have 
all  been  made. 

At  the  time  the  project  was  submitted  for  a  ship  channel  connecting 
waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and  Buffalo,  it 
was  based  upon  such  information  as  was  immediately  available.  At 
the  same  time  it  was  borne  in  mind  that  a  general  examination  and  sur- 
vey of  the  waterway  in  the  vicinity  of  the  work  in  progress  should  be 
made  in  order  to  ascertain  whether  there  were  other  areas  that  should 
be  improved  in  order  to  secure  a  clear  depth  of  20  feet  in  the  connect- 
ing waters  of  the  Great  Lakes. 

In  connection  with  section  1  a  system  of  triangulation  was  accord- 
ingly planned  between  Point  Iroquois  and  the  canal,  the  angles  read, 
and  the  necessary  computations  made.  Each  station  of  this  system  is 
the  center  of  a  half-inch  hole  drilled  3  inches  deep  in  a  piece  of  lime- 
stone about  1  foot  square.  The  stones  are  placed  3  feet  under  ground. 
The  surface  mark  is  a  nail  in  the  top  of  a  cedar  post. 

In  connection  with  section  8  a  similar  scheme  of  triangulation  con- 
necting the  stations,  for  controlling  the  work,  with  old  lake  survey 
stations  was  planned.  The  field  work  of  this  triangulation  was  com- 
pleted and  the  stations  will  be  permanently  marked. 

Hydrography, — The  general  plan  is  to  make  use  of  the  detailed  sound- 
ings taken  for  the  final  estimates  on  the  dredged  shoals;  also,  to  take 
soundings  every  50  feet  on  each  of  the  cross  sections,  which  are  500  feet 
apart. 

It  is  intended  to  sound  through  the  ice,  except  where  there  are  rapids. 

The  azimuths  from  at  least  two  shore  triangulation  stations  are 
determined  to  the  x)oints  of  intersection  of  three  or  more  parallel  lines 
with  each  of  the  cross-section  lines,  the  parallel  lines  varying  from 
1,000  to  5,000  feet  apart. 

In  the  field  work  the  points  are  located  on  the  ice  by  transit  inter- 
sections, and  are  maiked  with  3-foot  stakes  placed  in  auger  holes. 

The  ice-boring  machine  starts  at  a  stake;  one  man  50  feet  from 
machine  helps  pull  it  along  by  means  of  one-eighth  inch  wire  bell  c.ird, 
and  while  the  other  two  men  are  boring  a  hole  he  gets  on  line  with  the 
flags  at  the  stakes,  and  marks  the  place  for  the  next  hole.  The  leads- 
man follows  with  a  sounding  pole,  and  lead  line  on  a  reel  mounted  on 
runners.    It  takes  seven  seconds  to  maike  a  sounding  in  60  feet  of  water. 

The  coordinates  and  azimuths  for  the  areas  to  be  sounded  in  the 
reach  from  Point  Iroquois  to  the  canal  were  computed ;  5,700  soundings 
were  taken  between  Point  Iroquois  and  the  Indian  Mission;  14,000 
soundings  were  taken  on  the  Middle  Ground  Shoal  above  Eound  Island. 
The  survey  of  Shoal  3,  which  lies  between  the  west  entrance  to  the 
canal  and  Big  Point  was  completed;  4,000  soundings  were  taken 
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between  Round  Island  and  Point  Louise.    Estimates  for  the  reuioval  of 
any  of  these  shoals  can  be  made  from  the  data  described  above.    The 
ice  last  winter  was  poor  and  went  out  early.    The  use  of  the  three  ice  * 
augers  proved  highly  satisfactory,  and  especially  so  the  one  with  the 
bevel  gearing  08  to  28. 

I  wish  to  call  special  attention  to  the  Shoal  3,  shown  on  map  of  sections 
1,  2,  3,  and  4,  forwarded  herewith.  This  shoal  is  a  menace  to  the  navi- 
gation of  vessels  drawing  more  than  13  feet  of  water.  It  should  have 
been  included  in  the  original  project  for  shii>  channel,  but  was  over- 
looked at  the  time.  The  recent  survey  shows  that  there  are  approxi- 
mately 48,900  cubic  yards  of  material  above  the  21-foot  grade  and 
inside  of  the  lines  that  should  mark  the  channel  through  this  shoal. 

Hydrography  in  vicinity  of  section  8. — The  reach  from  Ballards  Reef 
to  Limekiln  Crossing,  Detroit  River,  having  been  swept  in  connection 
with  the  improvement  of  Detroit  River,  it  was  decided  to  sweep  a 
channel  800  feet  wide  from  the  lower  end  of  Limekiln  Crossing  to  sec- 
tion 8,  20,  and  21  foot  channel.  Obstructions  above  the  grade  for  the 
20  and  21  foot  channel  work  were  found.  These  obstructions  will  have 
to  be  removed  in  order  to  obtain  a  20-fbot  channel  in  the  connecting 
waters  of  the  Great  Lakes.  The  result  of  this  sweeping  is  recorded 
on  a  map  accompanying  the  report  for  improving  Detroit  River,  Michi- 
gan. An  estimate  for  the  removal  of  these  obstructions  can  be  made 
at  any  time  from  the  data  recently  obtained. 

CONTRACTS. 


Lisi  of  contracts  in  force  daring  fiscal  year  ending  Jitne  30,  1S94, 


Contractor. 


R.  J.  Cram 

C.  E.  MitohcU  &  Co  . 

John  Hicklcr 

Do 


McCollam  Sl  L«e 

RJ.Cram 

James  Rooney 

Breymann  Bros 

L.  P.  &  J.  A.  Smith 

J.  L.  Hudson 

Ferguson  Hardware  Co- 


Hicliler  Bros 

T.C.Anthony 

P.  M.  Church  &  Co. 

Pronzlauer  Bros 

Andrew  Hotton 

J.  B.  Sweatt 

Hickler  Bros 


For— 


Excavation  in  section  1  . 
Excavation  in  section  2  . 
Excayation  in  section  3  . 
Excavation  in  section  4  . 


Excavation  in  section  5 

do 

Excavation  in  section  0 

Excavation  in  section  7 

Excavation  in  section  8 

Stationery 

Hardware,  ship  chandlery,  etc  . 

Coal. 


-do. 


Hardware,  ship  chandlery,  etc. 

Groceries 

Meats 

Lumber 

Coal 


Entered 
into— 

'  Dec.31,lK»2 
do. 


-do. 
.do. 


....do 

....do 

...do 

....do 

...do 

Apr.  27, 1893 
do 


....do 

....do 

Apr.  23, 1894 

do 

....do 

....do 

....do 


Remarks. 


In  force. 

Do. 

Do. 
Closed  February, 

1894. 
In  force. 

Do. 

Do. 

Do. 

Do. 

Do. 
Closed  December, 
1893.      . 

Do. 

Do. 
In  force. 

Do. 

Do. 

Do. 

Do. 


EXCAVATIONS   XTNDER   CONTRACTS   IN   FORCE. 


Excavation  has  been  carried  on  under  the  nine  contracts,  entered 
into  December  31, 1892.  Each  of  the  contracts,  except  the  two  for  sec- 
tion 5,  covers  one  section. 

The  two  lowest  bids  for  section  5  being  the  same,  the  work  was  divided 
and  two  contracts  let.  At  the  close  of  the  fiscal  year  the  condition  of 
work  on  the  ditt'erent  sections  was  as  follows: 

Section  1. — The  material  to  be  removed  consisted  of  about  90,000  cubic 
yards,  bank  measure,  of  bowlders,  clay,  sand,  gravel,  and  possibly  hard- 
pan.  A  depth  of  21  feet  is  called  for  by  the  specifications,  and  the  con- 
tract price  is  44  cents  per  cubic  yard. 
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The  contractor,  R.  J.  Cram,  began  work  on  June  1, 1893.  The  total 
to  June  30, 1894,  of  the  estimates  for  excavation  is  73,583  cubic  yards, 
bank  measure,  of  which  63,153  cubic  yards  were  excavated  during  the 
fiscal  year.  All  the  area  comprised  in  this  section  has  been  dredged. 
In  November  last  the  raft  bars  were  swung  over  both  shoals  and  some 
bowlders  were  found  above  grade.  These  bowlders  are  still  to  be 
removed.  Three  thousand  four  hundred  soundings  were  taken  through 
the  ice  in  March  for  the  final  estimate,  and  the  computations  for  same 
have  been  made. 

Section  2. — The  material  to  be  removed  consisted  of  about  380,000 
cubic  yards,  bank  measure,  of  sand,  gravel,  bowlders,  and  hardpan,  all 
in  unknown  proportions.  A  depth  of  21  feet  is  called  for  by  the  speci- 
fications, and  the  contract  price  is  25.9  cents  per  cubic  yard. 

The  contractors,  0.  E.  Mitchell  &  Co.,  commenced  work  on  June  13, 
1893.  The  total  to  June  30, 1894,  of  the  estimates  for  excavation  is 
197,608  cubic  yards,  bank  measure,  of  which  164,201  cubic  yards  were 
excavated  during  the  fiscal  year.  The  rate  of  progress  is  49  per  cent 
greater  than  that  required  in  the  contract. 

Section  3, — The  material  to  be  removed  consisted  of  about  90,366  cubic 
yards,  bank  measure,  mainly  of  limestone  rock.  A  depth  of  21  feet  is 
called  for  by  the  specifications,  and  the  contract  price  is  $2.43  per  cubic 
yard. 

The  contractor,  John  Hick".er,  commenced  work  on  Juno  12,  1893, 
with  one.  drill  boat.  This  boat  has  continued  work  to  date.  One 
dredge  commenced  work  in  April,  1894.  The  total  to  June  30, 1894,  of 
the  estimates  for  excavation  is  13,478  cubic  yards,  bank  measure.  The 
rate  of  progress  is  48J  per  cent  less  than  that  called  for  in  contract. 
The  contractor  states  that  he  will  increase  his  plant. 

Section  4, — The  material  to  be  removed  consisted  of  about  173,218  cubic 
yards,  bank  measure,  or  mud,  clay,  sand,  and  gravel  in  unknown  pro- 
portions. A  depth  of  21  feet  was  required  by  the  specifications,  and  the 
contract  price  was  22  cents  per  cubic  yard. 

The  contractor,  John  Hickler,  commenced  work  on  June  9, 1893,  and 
completed  the  w^ork  on  November  29,  1893.  Total  excavation,  233,855 
cubic  yards,  bank  measure,  of  which  211,640  cubic  yards  were  excavated 
during  the  fiscal  year.  Sixty  thousand  eight  hundred  and  fifty-seven 
cubic  yards  of  the  above  total  were  between  the  21  and  22  grades  and 
were  paid  for  at  half  price. 

Section  5. — The  material  to  be  removed  consisted  of  sand,  clay,  gravel, 
bowlders,  and  probably  hardpan,all  in  unknown  proportions,  estimated 
at  about  256,000  cubic  yards,  scow  measure.  A  depth  of  21  feet  is 
required  by  the  specifications,  and  the  contract  price  is  b^  cents  per  cubic 
yard. 

McOoUum  &  Lee,  contractors  for  one-half  of  the  work,  commenced 
work  on  June  14,  1893.  The  total  to  June  30, 1894,  of  the  estimates  for 
excavation  in  this  half,  is  152,360  cubic  yards,  scow  measure,  of  which 
146,504  cubic  yards  were  excavated  during  the  fiscal  year. 

R.  J.  Cram,  contractor  for  the  other  half,  commenced  work  on  May 

10, 1894.    The  total  to  June  30, 1894,  of  the  estimates  for  excavation 

in  this  half  is  78,047  cubic  yards,  scow  measure,  all  of  which  were 

excavated  during  the  fiscal  year.    Total  of  estimates  for  excavation 

or  section  is  230,407  cubic  yards,  scow  measure. 

Section  6. — The  material  to  be  excavated  consisted  of  about  950,000 
cubic  yards,  scow  measure,  of  clay  and  sand  in  unknown  proportions. 
A  depth  of  20  feet  is  required,  and  the  contract  price  is  16J  cents  per 
cubic  yard. 
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The  contractor,  James  Rooney,  commenced  work  April  20, 1893. 

The  total  to  June  30,  1894,  of  the  estimates  for  excavation  is  497,954      * 
cubic  yards,  scow  measure,  of  which  438,377  cubic  yards  were  excavated 
during  the  fiscal  year.    The  rate  of  progress  in  this  section  is  greater 
than  that  required  in  the  specifications,  and  the  work  now  approaches 
completion. 

/Section  7. — The  material  to  be  removed  consisted  of  2,900,000  cubic 
yards,  scow  measure,  of  clay,  gravel,  sand,  and  some  bowlders,  with 
possibly  some  hardi)an.    A  dei)th  of  20  feet  is  required  by  the  specifi-       | 
cations,  and  the  contract  price  is  14 J  cents  per  cubic  yard.  ; 

The  contractors,  Breymanu  Bros.,  commenced  work  April  17,  1893.       \ 
The  total  to  Juno  30, 1894,  of  the  estimates  for  excavation  is  004,954 
cubic  yards,  scow  measure,  of  which  539,970  cubic  yards  were  excavated 
during  the  fiscal  year.    The  rate  of  progress  in  this  section  is  not  as 
great  as  that  required  in  the  specifications. 

Section  8. — The  material  to  be  excavated  consisted  of  about  1,086,000 
cubic  yards,  scow  measure,  of  sand,  clay,  gravel,  and  bowlders,  all  in       | 
unknown  proportions.    A  depth  of  21  feet  is  required  by  the  specifica-        j 
tions,  and  the  contract  price  is  18  cents  per  cubic  yard.  l 

The  contractors,  L.  P.  &  J.  A.  Smith,  commenced  work  June  1, 1893.  ! 
The  total  to  June  30,  1894,  of  the  estimates  for  excavation  is  183,242  [ 
cubic  yards,  scow  measure,  of  which  178,505  cubic  yards  were  excavated  j 
during  the  fiscal  year.  The  rate  of  progress  on  this  section  is  not  as  j 
great  as  that  required  in  the  specifications. 

Sections  1,  2,  3,  and  4  of  this  work  have  been  under  the  local  charge 
of  Assistant  Engineer  E.  S.  Wheeler,  assisted  at  diflferent  times  during 
the  year  by  Assistant  Engineers  Joseph  Ripley,  Benno  Rohnert,  0.  Y. 
Di±on,  H.  Von  Schon,  Glen  E.  Balch,  and  Mr.  Thomas  Russell,  Clerk        ' 
R.  Common,  Draftsman  Mangelsdorf,  and  Inspector  L.  P.  Morrison.  ' 

Sections  5,  6,  7,  and  8  have  been  under  the  local  charge  of  First  Lieat.        j 
William  L.  Sibert,  assisted  by  Assistant  Engineer  H.  Kallman,  and  by        I 
Assistant  Engineer  A.  L.  Lucas  for  a  portion  of  the  time;  by  Inspector 
H.  Kallman,  jr.,  D.  A.  Hitchcock,  C.  W.  Danger,  J.  C.  Barton,  and  J.        j 
B.  Yates. 

The  commerce  through  sections  1,2, 3,  and  4  of  this  ship  channel  will  I 
be  practically  the  same  as  that  through  St.  Marys  Falls  Canal ;  and  the  j 
commerce  through  sections  5,  6,  7,  and  8  will  be  about  the  same  as  that  I 
through  Detroit  River,  Michigan.  i 

The  estimate  for  the  work  is  $3,340,000,  of  which  $1,250,000  has  been  • 
appropriated,  leaving  $2,090,000  to  be  appropriated.  To  pay  the  vari-  ! 
ous  employes  and  contractors  during  fiscal  year  ending  June  30,  1898,  i 
$500,000  will  be  required.  \ 

Expenclod  daring  fiscal  year  (exclusive  of  outstanding  liabilities) $362, 882. 46 

Sections  1,  2,  3,  and  4  are  in  the  collection  district  of  Superior,  Mich.  The  near- 
est port  of  entry  is  Marquette,  Mich.,  but  Sault  Ste.  Marie  is  a  subport. 

Section  1,  nearest  lights,  Point  Iroquois  Light-House,  St.  Mark's  River  upper  and 
lower  liirhts.  Point  Aux  Pins  Light  (Canadian) ;  section  2,  nearest  lights,  H<arwood 
Point  ranges,  Hen  and  Chicken  ranges,  Point  of  Woods  ranges  (American  and  Cana- 
dian), East  and  West  Dark  Hole  ranges. 

Section  3,  nearest  lights,  Rains  Hill  ranges  (Canadian),  Point  of  Woods  (Cana- 
dian), Encampment  Crib  Light. 

Section  4,  nearest  lights,  Everens  Point  range  lights  (Canadian),  Winter  Point  1 

ranffo  lights.  '  , 

Section  5  is  in  the  collection  district  of  Huron,  Mich.  The  nearest  port  of  entry 
is  Port  Huron,  and  the  nearest  light-house  is  Fort  Gratiot  Li^ht. 

Sections  6,  7,  and  8  are  in  i^ie  collection  district  of  Detroit,  Mich.  Tho  nearest 
port  of  entry  is  Detroit,  Mich.  The  nearest  Light- Houses  to  section  6  stand  on  St. 
Clair  Flats  Canal ;  to  section  7,  Windmill  Point  Light-House  and  range  lights  vicin- 
ity; to  section  8,  Bois  Blanc  (Canadian)  and  the  Detroit  River  Light- House.  I 
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Money  statement, 

July  1,1893,  balance  unexpended $1,226,763.60 

June  30, 18S4,  amount  expended  during  fiscal  year 362, 882. 46 

July  1, 1894,  balance  unexpended 863, 881. 14 

July  1, 1894,  outstanding  liabilities $162,357.35 

July  1, 1894,  amount  covered  by  uncompleted  contracts  . . .     851, 804. 26 

1, 014, 161. 61 

'  Amount  (estimated)  required  for  completion  of  existing  project 2, 090, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1896 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  bids  for  guppJies  for  ship  channel  connecting  waters  of  the  Great  Lakes  between 
Chicagoy  Duluthf  ana  Buffalo,  received  and  opened  Slarch  28,  1894,  in  accordance  v*Uh 
adcertisement  dated  March  8,  1894. 


Ko. 


Xauoa  and  mldreaii  of  bidders. 


P.M.Cfaiirch  &.  Co.,  Sault  Ste. Marin.  Mich  .... 
Robert  G.  Ferguaon,  SauH  Ste.  Marie.  Michm.. 

Prenzlauer  Bros.,  Saalt  Stc.  Marie,  Mich 

Allen  Bros-.  Detroit,  Mich 

P.  C.  Keliher.  Sault  Ste.  Mnrie,  Mich 

Peppard  &  McEiunev,  Saalt  Ste.  Marie,  Mich 

G.  &  R.  McMillan  &  Co.,  Detroit,  Mich 

Otto  Supe  &  Co..  Sault  Ste.  Mario,  Mich 

Jno.  BIe«Red  6c  Son,  Detroit,  Mich 

Peppnrd  St.  McKinney,  Sault  Ste.  Marie.  Mich.. 

P.  CT  Keliher,  Sault  Ste.  Mario,  Mich 

Prenzlauer  Bros.,  Sault  Ste.  Marie,  Mioh  

Otto  Supe  &  Co.,  Sault  Ste.  Marie.  Mich 

Andrew  Hoi  ton,  Sanlt  Ste.  Marie,  Mich 

Donaldson  &  Hall,  Sault  Ste.  Marie,  Mich 

J.  B.  Sweatt,  Sault  Ste.  Marie,  Mich '  Lumber 

R.  D.  Johnson,  Sault  Ste.  Marie,  Mich * do 

Emery  D.  Weiraer,  Ludington,  Mich do 

Hickler  Bros.,  Sanlt  Ste.  Marie.  Mich 

L.  D.  Kemp,  Sault  Ste.  Marie,  Mich 

Thomas  C.  Anthony.  Sanlt  St«.  Marie,  Mich . . . 
tYank  Perry,  Sault  Ste.  Marie,  Mich 


Supplies. 


Hardware,  ship  chandler^',  etc. 

do 

Groceries 

do. 


do 

do 

do 

, do 

, do 

Vegetables,  etc . 

...T.do 

do 

do 

Meats 

do 


Coal. 


-do. 
.do. 
.do. 


Total. 


'  $1. 439, 11 
1.479.78 

*  330. 85 
349.68 
350.15 
358.22 
dm.  Si 
384.49 
422.64 

♦397.68 

458.12 

f 324. 20 

1 386.  56 

*  375. 00 
390.00 

•258.40 
319. 20 
1 400. 00 
*885.00 
915.00 
915.00 
015.00 


*  Recommended  for  acceptance.  f  Incomplete. 

t  Incomplete.    No  bid  on  spruce  planlc. 


Ko  bid  on  milk. 


MM  2. 


OPERATING  AND  CARE  OF  ST.  MARYS  FALLS  CANAL,  MICHIGAN. 

St.  Marys  Palls  Canal,  about  1  mile  in  length,  forms  part  of  the  water 
route  between  Lakes  Huron  and  Superior,  and  affords  a  means  of  pass- 
ing the  Sault  de  Ste.  Marie,  overcoming  by  its  lockage  system  a  differ- 
ence of  level  of  ftbout  18  feet.  The  prism  of  the  canal  is  of  variable 
width,  and  has  a  depth  of  16  feet  at  ordinary  stages  of  water. 

The  original  canal  was  constructed  by  the  State  of  Michigan  and 
was  opened  for  traffic  in  1855.  In  1870  the  United  States  began  to 
enlarge  the  canal  and  to  build  a  new  and  larger  lock  abreast  of  the  old 
lock  of  1855.  This  work  was  completed  in  1881,  and  the  entire  canal 
passed  into  the  control  of  the  General  Government. 

In  1887  the  locks  of  1855  were  rendered  unavailable  for  further  serv- 
ice by  the  construction  of  a  cofferdam  to  inclose  the  site  of  a  new  lock 
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wliich  was  projected  to  replace  them.  This  new  lock  is  to  be  800  feet 
long  between  gates,  100  feet*  wide  throughout,  with  21  feet  of  water  on 
the  miter  sills,  and  is  to  have  a  single  lift  of  about  18  feet. 

The  lock  of  1881,  upon  which  the  entire  traffic  of  Lake  Superior  now 
depends,  is  515  feet  Jong  between  gates,  80  feet  wide  in  the  chamber, 
narrowing  to  CO  feet  at  the  gates,  with  17  feet  of  water  on  the  miter 
sills,  and  overcomes  the  difference  of  level  by  a  single  lift  of  about  18 
feet.  Until  the  proposed  800-foot  lock  is  finished,  an  accident  to  this 
lock  would  cripple  the  entire  commerce  of  Lake  Superior. 

List  of  contracts  in  force  during  the  fiscal  year  ending  June  30,  1894, 


Con  tractor. 


Kmery  1).  Weimer , 

The  Kichmoiid  &  Backus  Co 
P.M.  Church  d:  Co 

Thomas  C  Anthony . . 

James  Strachau 

J.  T.  Wing  i:Co 

K.  D.  Johnson 

L.  D.  Kemp 


For-  I      Y^nUT^      \ 

^°^  j        into— 

Lumber Apr.  21, 1393 

Stationery Apr.  27, 1S93 

Hardware,  etc ' do 

Coal do Do. 

Machinework do Do. 

Hardware,  ship  chandlery,  etc ;  Apr.  14, 1894    In  force. 

Lumber do Do. 

Colli do '         Do. 


Bemarks. 


Closed  December, 

1893. 
In  force. 
Closed   December, 


ORGANIZATION. 

The  organization  remains  practically  the  same  as  last  season.  The 
regular  force  consists  of  1  superintendent^  3  assistant  superintendents, 
1  clerk,  3  foremen,  3  enginemen,  7  watchmen,  and  27  lockmen.  A  small 
labor  party,  averaging  about  15  men,  have  been  employed  during  the 
working  season  in  making  repairs  to  buildings,  care  of  grounds,  etc. 

ACCIDENTS   AND   DELAYS. 

A  boy  was  drowned  in  the  canal  on  the  oth  of  August,  1893.  Ho 
was  employed  on  one  of  Dunbar  &  Sullivan's  dredges.  An  unknown 
man  was  drowned  in  the  canal  on  September  3.  The  body  was  recov- 
ered on  the  Oth,  but  was  not  recognized.  On  the  17th  the  steam  barge 
Brazil  struck  an  obstruction  in  the  canal,  injuring  her  bottom  so  that 
one  compartment  filled.  An  examination  by  a  diver  showed  the 
obstruction  to  be  a  large  bowlder  which  had  been  recently  brought  into 
the  canal  by  the  bight  of  a  towline.  It  was  immediately  removed. 
There  have  been  no  other  accidents  of  importance.  There  have  been 
the  usual  number  of  short  delays  caused  by  grounding  on  the  platform, 
obstructions  on  the  miter  sill,  etc.  Ther  has,  however,  been  but  very 
little  delay  caused  by  grounding  in  the  canal  above  the  locks.  This 
is  due  to  the  fact  that  the  canal  prism  has  been  deepened  the  entire 
distance  above  the  basin. 

STAGE    OF   WATER. 

The  water  in  Lake  Superior  has  been  ap  to  and  above  its  normal. 
The  water  in  St.  Marys  Kiver  has  been  about  1  foot  below  its  normal. 
The  lift  in  the  lock  has  therefore  been  large,  the  monthly  average  some- 
times exceeding  lOJ  feet.  The  water  in  St.  Marys  River  has  been 
steadily  rising,  so  that  at  the  present  there  is  an  available  depth  of  15 
feet  on  the  platforms  at  the  lower  end  of  the  lock.    The  lower  lakes, 
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Ontario,  Erie,  and  St.  Clair,  are  all  up  to  their  normal  height.  It  is 
therefore  probable  that  the  middle  lakes,  Huron  and  Michigan,  will  soon 
be  up  to  their  normal  level. 

•     MOVABLE  DAM. 

The  movable  dam  has  been  tested  monthly  and  kept  in  perfect  order, 
except  that  the  horizontal  girder  has  been  pushed  longitudinally  out- 
ward, bending  its  suspension  rods,  so  that  when  closed  the  north 
wicket  comes  in  contact  with  the  wall.  This  can  easily  be  corrected 
by  simply  straightening  the  suspension  rods.  The  dredging  operations 
in  the  canal  have  caused  a  great  deal  of  rock,  sand,  and  earth  to  lodge 
against  the  sill ;  this  has  been  removed  from  time  to  time. 

PU3IPINa  PLANT. 

The  floating  pumping  2)lant  has  been  kept  in  good  repair  and  con- 
stantly  ready  for  use  during  the  season  of  navigation. 

CANAL  POST-OFFICE. 

The  mail  matter  of  people  using  the  canal  has  been  received  and 
delivered  as  usual  by  the  watchman.  Mail  is  received  and  delivered 
at  all  times  of  night  or  day.  The  total  mail  handled  during  the  year 
consistedof  69,794  pieces  of  matter,  as  follows:  Letters,  62,876;  postal 
cards,  2,623;  papers  and  packages,  4,295;  letters  returned,  1,063;  letters 
re-directed,  1,568.  So  far  as  is  known  no  mail  matter  intrusted  to  the 
canal  post-office  has  been  lost. 

LOCK  FLOOR. 

A  portion  of  the  anchor  bolts  of  the  lock  floor  have  worn  loose  at  the 
upper  end.  Two  hundred  of  them  in  the  western  end  were  therefore 
lengthened,  provided  with  large  washers  and  nuts,  and  drawn  so  as  to 
leave  this  portion  of  the  floor  level  and  in  as  good  condition  as  ever. 

ESTniATES. 

The  project  for  operating  and  care  of  the  canal  for  the  fiscal  year 
ending  June  30, 1893,  contemplates  maintaining  the  present  or,ganiza- 
tion,  purchasing  the  requisite  supplies,  moving  any  buildings  belonging 
to  the  canal  that  may  stand  in  the  way  of  the  work  in  progress  for  the 
enlargement  of  the  canal,  possibly  constructing  a  new  set  of  lower  gates 
for  the  lock  of  1881,  purchasing  the  timber  necessary  for  repairing  the 
canal  piers,  possibly  adding  two  stories  to  the  present  machine  house, 
employing  such  labor  as  may  be  required  in  making  current  repairs 
and  policing  the  grounds,  and  generally  doing  all  things  needful  in 
maintaining  the  canal  in  an  efficient  condition. 

The  estimated  cost  of  the  foregoing  is  as  follows: 

Pay  of  regular  lock  force $30, 000 

Pay  of  labor  party 6,000 

General  purcuases 5, 000 

Repairs  and  additions  to  machino  house 10,000 

Timber  for  repairing  canal  piers 4, 000 

Electricligbts 2,000 

Contingencies 6, 000 

Total 63,000 
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No  estimate  is  included  for  extraordinary  repairs  which  may  be  ren- 
dered necessary  by  accident.  Such  can  not  be  foreseen,  and  therefore 
can  not  be  estimated  for. 

In  case  of  injury  or  damage  to  the  canal  beyond  that  due  to  ordinary 
wear  and  tear,  it  must  be  promptly  made  good  at  whatever  cost. 

All  expenses  of  operating  and  care  are  provided  for  by  indefinite 
appropriation  under  section  4  of  the  river  and  harbor  act  approved 
July  5, 1884. 

Expended  to  June  30, 1893 $415,714.40 

Outstanding  liabilities  June  30, 1893 4,102.80 

Total  to  Juno  30  1893 419,817.20 

Expended  during  liscal  year  ending  June  30, 1894 $55, 132. 21 

Deduct  outstanding  liabilities  pertaining  to  preceding  year.      4, 102. 80 

Total  pertaining  to  current  fiscal  year 51, 029. 41 

Add  outstanding  liabilities  Juno  30, 1894 4, 183. 68 

Total  to  June  30, 1894 475,080.29 

St.  Marys  Falls  Canal  is  in  the  collection  district  of  Superior,  Mich.  The  nearest 
port  of  entry  is  Marquette,  but  Sault  Ste.  Mario  is  a  subport.  Two  beacons  stand 
upon  the  piers  at  the  western  end  of  the  canal,  and  Fort  Brady  is  within  half  a  mile. 

Money  statement 

Amount  estimated  for  fiscal  year  ending  June  30, 1895 $63, 000. 00 

Balance  remaining  from  allotment  of  preceding  year,  exclu- 
sive of  outstanding  liabilities $16, 401. 30 

Outstanding  liabilities,  partly  known  and  partly  estimated. .      4, 300. 00 

12,101.30 

Additional  allotment  required  for  fiscal  year  ending  June  30, 1895 60, 898. 70 


Appropriations  for  operating  and  care  of  St.  Marys  Falls  Canal,  Miekigan. 


Expended  during  fiscal  year  ending  Juno 
3Q 

1882 $31,207.48 

1888 35, 509. 70 

1884 31,212.93 

18^5 27,242.45 

188G 25,400.95 

1887 22,138.92 

18K8 29,898.72 

1S89 30,749.45 


Expended  during  fiscal  year  ending  June 

1890 $34,323.85 

1891 48,330.89 

1892 ' 61,389.74 

1893 42,412.12 

1894 55,213.09 


Total 475,030.5 


Statement  of  receipts  and  exp^enditures  at  St,  Marys  Falls  Canal  during  the  fiscal  year 

ending  June  SO,  1894, 

Receipts: 

Balance  at  close  of  fiscal  year  ending  June  30,  1893 $17, 915. 66 

Allotted  July  5,  1893 45,217.70 

Allotted  June  22,  1894 50,898.70 

$114, 032. 06 

Expenditures: 

Office  expenses 313.83 

General  purchases 2, 179. 76 

Repairs 10,598.02 

Labor,  operating,  and  care 39, 096. 05 

Extra  labor 1,511.80 

Lights  on  lock 1,513.63 

55,213.09 

Balance  at  close  of  fiscal  year  ending  June  30,  1894 58, 818. 97 

Net  cost  of  operating  and  care  of  canal,  $55,213.09.  Net  cost  includes  all  repairs 
and  improvements  made  by  the  operating  and  care  force  and  labor  party  and  the 
purchases  therefor. 
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REPORT   OF   COL.    O.   M.   POE,    CORPS    OP    ENGMNEBRS,    ON   COMMERCE 
PASSING  ST.   MARYS  PALLS  CANAL  DURING  1893. 

[Printed  iu  Houso  Ex.  Doc.  No.  49,  Pift.vthinl  Congress,  second  ses&ion.] 

United  States  Engin.eer  Office, 

Detroit,  Mich.,  December  13, 1893. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  and 
statistics  of  the  commerce  passing  8t.  Marys  Falls  Canal  during  the 
season  of  1893,  just  closed,  together  with  a  comparison  between  the 
business  of  1892  and  that  of  1893. 

The  season  opened  May  1  and  closed  at  6:60  p.  m.,  December  5. 
Therefore  the  canal  was  open  to  navigation  219  days,  or  14  days  less 
than  in  1892. 

The  average  number  of  craft  of  all  kinds  passing  per  day  was  54.83 
as  against  54  for  1892,  an  increase  of  somewhat  more  than  IJ  per  cent. 
The  daily  average  of  registered  craft  in  1893  was  51.8  as  against  the 
same  average  in  1892. 

The  total  number  of  passing  vessels  of  all  kinds  was  less  by  572  than 
in  1892,  a  decrease  of  nearly  5  per  cent.  The  total  number  of  regis- 
tered vessels  was  less  by  727  thaai  in  1892,  a  decrease  of  C  per  cent. 

There  was  a  decrease  of  417,761  tons,  or  4  jier  cent,  in  the  freight 
tonnage,  and  a  decrease  of  797,449  tons,  or  7  per  cent,  in  the  registered 
tonnage.  This  lesser  rate  of  decrease  in  the  freight  tonnage  was  prin- 
cipally due  to  the  slightly  better  average  stage  of  water  and  to  an 
increase  in  the  amount  of  coal,  which  is  entirely  an  up-bound  freight. 

The  average  registered  tonnage  of  the  vessels  passing  in  1893  was  al- 
most exactly  869  tons  as  against  882.6  tons  in  1892,  a  decrease  of  a  little 
more  than  li  per  cent.  The  average  tonnageof  freight  per  registered  ves- 
sel was  952.7  tons  as  against929.8  tonsin  1892.  an  increase  of  2.6  per  cent. 

The  items  coal,  flour,  wheat,  grain  (other  than  wheat),  copper,  lumber, 
and  silver  ore  all  show  an  increase  over  the  same  items  in  1892,  the 
grain  being  largely  in  breadstuff's;  while  the  items  vessels,  lockages, 
registered  tonnage,  freight  tonnage,  manufactured  and  pig  iron,  salt, 
iron  ore,  building  stone,  and  unclassified  freight  show  losses,  the  prin- 
cipal decrease  being  in  iron  ore. 

As  in  1892,  the  item  '^unclassified  freight"'  was  almost  exactly  4  per 
cent  of  the  total  freight. 

While  several  items  of  freight  show  a  decrease  as  stated  above,  yet 
there  is  a  decided  increase  in  others,  especially  in  the  more  valuable 
commodities,  and,  altogether,  the  traffic  proves  to  have  been  much  more 
satisfactory  in  total  results  than  was  anticipated  earlier  in  the  season. 
Indeed,  it  happened  that  the  traffic  during  the  month  of  July  was  the 
heaviest  in  the  history  of  the  canal,  amounting,  as  it  did,  to  more  than 
2,000,000  tons  of  freight  for  the  first  time  in  any  month. 

The  value  of  the  freight  passing  the  canal  during  the  season  of  1893, 
using  the  same  unit  values  as  in  1892,  aggregated  $145,435,956.94  as 
against  $135,117,267.10  in  1892,  an  increase  of  $10,319,689.84,  or  more 
than  7.6  per  cent. 

A  tracing*  is  transmitted  herewith  showing  the  available  depth  of 
water  in  the  canal  during  the  last  five  seasons. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Colonel,  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey,  Bvt.  Brig,  Gen.,  U.  8.  A. 

Chief  of  Engineers,  U.  8.  A. 

•Not  reprinted;  printed  in  House  ICx.  Doc.  No.  49,  Fifty-third  Congress,  second 
session. 
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Comparative  statement  of  the  amount  and  value  of  commerce  through  St,  Marys  FalU 
Canal,  Michigan,  for  the  calendar  years  1892  and  1893. 


Items. 


Yeaaels  * number. . 

Lockages do. . . . 

Tonnage : 

Registered net  tons 

Freight do 

Passengers number. . 

Coal  (hard  and  soft) net  tons. . 

Floor ' '. barrels. . 

Wheat bushels . . 

Gxtiin  (other  than  vrheat) do 

Manufactured  iron net  tons. . 

Pig  iron do 

Salt barrels.. 

CJopper net  tons . . 

Iron  ore do 

Lnmber Mfeet,  B.  M.. 

Silver  oro  and  bullion net  tons . . 

Building  stone do 

Unclaasiflod  freight  t do — 


Quantity. 


12, 
6. 

10, 647, 

11,214, 

25, 

2,904, 

5,418, 

40, 094, 

1,668, 

59, 

41, 

275, 

64, 

4,901. 

512, 

1, 

39, 

459, 


580 
867 

203 
333 
896 
266 
135 
780 
600 
772 
748 
740 
993 
132 
844 
930 
698 
146 


1893. 


12.008 
5,553 

9, 849, 754 

10, 796, 572 

18.869 

3, 008, 120 

7, 420, 674 

43,481,652 

2, 405, 344 

57.046 

32,406 

228,730 

87,530 

4,014,556 

588, 545 

2,470 

19, 426 

415, 180 


Increase. 


Amount. 


Per 


103,854 
2, 002, 539 
2, 486, 872 

738,654 


I 


22,537 


75, 701 
540 


15 


Decrease. 


Amount,  i 


!  Per 


cent 


572 
314 

707, 449 

417,761 

7,027 


4 
27 


I 


2,726 

9,342 

47, 010 


0.576 


20,272 
43,966 


5 
22 
17 


18 


51 
10 


Total  valuation. 


Items. 


Price     I 
per  unit,  i 


1892. 


Vessels  * number. .  | 

Lockages do. . ' 

Tonnage :  | 

Registered net  tons..' 

Freight do 

Passengers number . . 

Coal  (hard  and  soft) net  tons . . 

Flour barrels . . 

Wheat bushels . . 

Grain  (other  than  ^w^heat) do 

Manufactured  iron net  tons. . 

Pig  iron do 

Salt barrels.. 

Copper nettona.. 

Iron  ore do 

Lumber .....Mfeet,  B.  M.. 

Silver  ore  and  bullion net  ton . . 

Building  stone do 

Unclassified  freight  t do — 


$3.50 

4.00 

.75 

.56 

50.00 

17.00 

1.00 

200.00 

3.50 

18.09 

153.79 

10.00 

00.00 


$10, 164, 

21, 672, 

30,746. 

933, 

2,988. 

709, 

275, 

12, 908, 

17, 153, 

9,231, 

296, 

396, 

27,548, 


931. 00 
540.00 
085.00 
346. 40 
600.00 
716.00 
740.00 
600.00 
962.00 
192.00 
814.70 
980. 00 
760.00 


1893. 


$10,528,420.00 

29,682,006.00 

82,611,239.00 

1,846,992.64 

2,852.300.00 

550,002.00 

228, 730. 00 

17, 506, 000. 00 

14, 050, 046. 00 

10,593.810.00 

379,861.30 

194, 260. 00 

24,910,800.00 


Total 12,008 

t  Included  ia  unclassified  freight  for  1893:  Wool,  327  tons;  and  hides,  212  tuns. 


Canal  was  open  to  navigation  during  the  season  of— 

1892 

1893 


Daya, 
^3 
219 


Valuation  for— 
1885. 


413,472.13 
080, 071. 95 
031, 757. 78 
156, 019. 97 
732, 527. 15 
214,948.70 
178. 208. 51 
117,  267. 10 
436. 956.  04 

NoTB.— The  price  per  unit  is  based  on  the  values  used  in  1885  with  the  exception  of  the  items  of 
flour,  wheat,  and  grain,  for  which  a  new  valuation  was  adopted  in  1892.  Average  value  per  ton  of 
freight,  $13. 47. 


1886 

1887.. 

1888., 

1889. 

1890. 

1891. 

1892. 

1893. 


$53, 
69. 
79. 
82, 
83, 
.  102, 
128, 
135, 
145, 
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DISCUSSION  OF  STATISTICS  OF  COMMERCE  OP  ST.  MARYS  FALLS  CANAL 

FOR  SEASON  OF  1893. 

[Printed  in  House  Bx.  Doc.  No.  224,  Fifty-third  Congress,  second  session.] 

United  States  Engineer  Office, 

Detroit,  Mich.j  May  12^  1894. 

GrENERAL:  I  have  the  honor  to  sabinit  the  following  discussion  of 
statistics  connected  with  operating  and  care  of  St.  Marys  Falls  Oanal, 
Michigan,  during  the  season  of  1893.  The  deductions  are  similar  to 
those  submitted  each  year  since  1887.  The  prime  object  has  been,  as 
usual,  to  obtain  the  cost  of  carrying  a  ton  of  freight  1  mile,  takihg  as 
a  basis  the  entire  traffic  to  and  from  Lake  Superior  which  passed 
through  the  canal  during  the  season  and  was  reported  in  proper  form 
to  the  management. 

The  methods  used  to  obtain  the  result  were  the  same  as  in  prior 
years.  Tliey  have  been  given  in  former  reports  in  minute  detaO,  and 
therefore  are  not  now  repeated. 

Through  the  active  interest  of  the  Lake  Carriers'  Association  the 
replies  of  8hii)pers,  owners,  and  managers  to  our  requests  for  informa- 
tion concerning  items  and  quantities  of  freight  carried  and  rates  received 
therefor  have  been  mach  more  general  and  complete  than  heretofore. 
It  is  believed  that  we  have  now  attained  a  close  approximation  to  accu- 
racy, and  that  the  results  embodied  in  the  following  tables  are  entitled 
to  a  high  degree  of  confidence. 

The  data  received,  as  well  as  those  afforded  by  the  canal  records, 
were  compiled  by  the  regular  office  force,  assisted  by  the  assistant  super- 
intendents of  the  canal,  who  were  assigned  to  this  duty  after  the  close 
of  navigajtion.  The  compilation  was  under  the  immediate  supervision 
of  Office  Watchman  John  McMahon. 

The  following  data  were  obtained  from  the  canal  records.  The  ton 
referred  to  is  the  net  ton  of  2,000  pounds ; 

Total  mile  tous 8,980,^^10,240 

Average  distance  freight  was  carried miles..  831. 9 

Registered  craft  nsiug  canal  during  the  season : 

Steamers 459 

Sail  vessels  and  barges 294 

753 

Unregistered  craft 213 

Total  freight  carried  by  registered  craft tons . .  10,  757, 237 

Total  freight  carried  by  unregistered  craft do . . .  39,  335 

Total  passengers 18,  869 

Total  value  of  registered  craft $41, 133, 100 

Total  freight  carried  by  Canadian  vessels tons . .  444, 045 

AMERICAN  CRAFT. 


Class. 

Knin- 
b«r. 

420 
272 

Registered 
tonnage. 

Freight          Pa^sen- 
tonnage.            gers. 

Valuation  of 
vessels. 

Stoamera 

1 
887.737          7.364,47a 
170, 987           2,  978, 170 

9, 813 

$32, 154,  .900 

Sail 

6, 802, 500 

Total 

092 

558,  724         10.  342.  AiO 

9,813  1             3<).  017.  400 

CANADIAN  CRAFT. 


Steamers 

39 
22 

20.420 
9.019 

358,  674 
55,  914 

9,066 

1,907,200 

Sail *. 

208,500 

Total 

61 

29,439 

414.  588 

9,056 

2,115,700 

ENa  94- 


-143 
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FREIGHT  CARRIED  BT  UNREGISIERED  CRAFT. 


Class. 


,  N  umber  of ' 


Freight  tons. 


A  nierican '. i 

Canadian j 

Total '" 


156 

57 


9.878 
29,  457 


39,335 


Average  per 
passage. 


^iin 


510. 


The  total  freij^ht  carried  by  American  unregistered  craft  amounted 
to  9,878  tons  in  156  passages,  making  an  average  of  C^#o*o\  ^"s  of 
freight  per  passage. 

The  total  freight  carried  by  Canadian  unregistered  craft  amounted 
to  29,457  tons  in  57  passages,  making  an  average  of  516J^f  tons  of 
freight  per  passage. 

The  Canadian  freight  was  4.1  per  cent  of  the  totjil  freight  for  the 
season. 

The  total  passages  for  the  season  amounted  to  12,008,  and  1,032  of 
these  were  by  86  craft  under  100  tons  register;  their  aggregate  regis- 
tered tonnage  was  2,494,  and  their  average  tonnage  29  tons. 

The  freight  carried  during  the  season  by  these  craft  only  amounted 
to  762  tons. 

The  following  tables  were  compiled  from  the  replies  received  in 
response  to  inctniries  addressed  to  those  engaged  in  tranB]>ortation 
through  the  canal: 

Table  No.  1  shows  the  through  freight  rates  on  commodities  for  the 
season,  the  last  line  showing  the  average  for  each.  In  this  table  due 
weight  is  given  to  the  distances  freight  was  carried.  The  nature  of 
the  data  from  which  the  table  was  compiled  is  such  that  they,  necessa- 
rily include  all  charges  of  every  kind. 

Table  No.  2  shows  the  total  freight  cost  on  each  commodity,  the  fac- 
tors being  the  whole  amount  carried  of  each,  and  the  average  charge 
per  unit  as  given  in  Table  No.  1.  It  also  gives  the  aggregate  amount 
paid  for  freight  on  all  the  commodities. 

Table  No.  3  shows  for  each  season  from  1887  (inclusive)  the  average 
freight  rates  per  voyage  on  each  of  the  listed  commodities,  the  total 
cost  of  transportation,  the  average  length  of  voyages,  and  the  rate  i>er 
ton  per  mile. 

Table  No.  1. --Freight  rates  on  articles  of  commerce  for  season  of  189S. 


o 

11 

?5 

-a 

o 

u 

K 

l_ 

Cent*. 
15 
45 
40 
52 

o 

s 

o 

il 

Genu. 

u 

o 

Gents. 

1 
Manufactured 
Iron  (per ton). 

1 

ii 

to 

i 
If 

1 

it 

o 
O 

i 
i| 

CentK. 

85 
70 
70 
58 
84 

70 

■  ■■83" 

IS 

It 

1 
P 

is 

CenU. 

Genu 

Gents. 





2/o 

$2.07 

2i 

«;; 

40 
48 
37 

$1.07 

2  04 
3.19 
2.50 
2.00 

3A 

^ 

$:).  4.'> 

$1.35 

2.23 

...... . 

2.20 

50 
42 

17f 

2i 

$1.45 

1.28 

12 

$1.36 

91 



2.25 
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Tauxja  No.  1. — Freight  rates  on  articles  of  commerce  for  season  of  189S — Continued. 


1 

si 

S 

CtnU. 


u 

»4 

0 

u 

0 

Manufftctiired 
iron  (per  ton). 

1 
ll 

i 

3 

9 

u 

at 

6 

1 

1^ 

1 

Cents. 

45 
41 
30 

Ctfn<«. 

CenU. 

Cents. 

Cents. 
83 
02 
81 
80 

1 

1 

2J 

1 

$1.C8 

45    i 

2i 

..  ..     1 

85 

48 
42 
40 
58 
45 

i 

2.96 
2.50 



34 

1. 

88 
80 

1 

1 

1 

$2.25 

1 



2i 

1 

77 
58 
66 
90 
79 
76 

40*1..:.... 

31     1 

i 

.............. 

1 

1 

40 
40 

1 

1 

s 

38           12i 

*    1 



1 

2.05 

'$3."  66' 

60     ' 41 

! 

61 
35 

45 

1?^ 

1       3| 

1 

1 

2.31 

"25" 

r 

1 

77 



. 

12J 

2.38 

24 

3 

65 

$3.00 

$1.00 

76 
68 
86 

2.2s 

12^ 

2A 

2A 

2i 

1 

....?..       2». 

1 

'             1 

3.00 

40 

n  j    2,1, 

2/5         2}!    2.00 

1 

$1.30  j        12 

1.75 

80 

2.35 

2.25 

$1,36 

Tablb  No.  2. — Mile-tow,  season  of  189S,— Cost  of  carrying  freight  transported  through 

the  St,  Marys  Falls  Canal. 


Items. 


Unit. 


Co«l Net  ton 

Flour Barrel 

Wheat Bushel 

Grain,  other  than  iirheat do 

Manufactured  iron I  Net  ton 

Pig  iron ' do 

Salt I  Barrel 

Copper Net  ton 

Iron  ore ' do 

Lumber |  M  feet,  B.M 

Silver  ore  and  bullion <  "Set  ton 

Building  stone ' do 

Mlflcellaneous  merchandise ; ' . . : .  do 


Quantity.  1^,^™  . 


, 008. 120 
420. 674 
481, 652 
405,  344 

57,046 

32.  406 
228,  730 

87,  530 

014,  556 

588,545 

2,470 

19,  426 
415, 180 


I 


$0.40 

.17 

.02  A 

.02} 
2.00 
1.30 

.12 
1.75 

.80 
2.35 
2.25 
1.36 
3.00 


Amount. 


203,  248. 00 
261.  514. 58 
217, 486. 26 

66, 146. 96 
114,092.00 

42,127.80 

27,447.00 

153, 177. 50 

211, 644. 80 

383, 080. 75 

5.  557.  50 

26,419.36 
245, 540. 00 


9,957,483.11 


NoTL^Tho  t«tal  amount  paid  for  freight  was  $9,957,483.11;  which  divided  by  the  total  mile  tons 
(8,960,310,240)  gives  the  cost  per  mile  per  ton  as  1^  mills. 
The  average  distance  freight  was  carried  was  83li"9  miles,  which  was  9i''o  miles  greater  than  in  1892. 
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Table  No 

3.— 

0o8t0 

/  transportation. 

— Freight  rates  on  articles  of  commerce 

through  8t. 

Marys  Falls  Canal  for  seasons  indicated. 

Ye«r. 

1 
1 

1 

i 

i 

CenU. 

i 
1 

0 

1 

s 
i 

1 

L 
II 

I. 

t 
1 

1 
1 
1 

t 
1 

s 

o 
a 
S 

M 

1 

r 

a 

i. 
|I 

1 

1 

1 

ll 
Is 

n 

1 
CenU.  Cent*. 

Cents.  Cents. 

Cents. 

Cents.\ 

1 

1887.. 

90  1      29 

n 

7  ,    (•)    1    (*) 

$2.35 

(t) 

18  >$2.60 

M.75  $4.00  $3.00   $1.15 

$4.00 

1888.. 

70  I      17i 

^ 

C)     '        4i'        5 

1.80 

$1.30 

16  .  2.  35 

1.  28  ,  2.  80     1.  90  ,  2.  05 

3.00 

1889.. 

47  1      18 

4 

3j   n 

(*) 

2.10 

1.45 

18  i  2.  25 

1.14  i  2.70     1.90 

2.02 

3.00 

1890.. 

45 

13 

3 

:     3 

2 

1.34 

1.35 

15  1  2.38  '  1.10     2.38     2.25 

2.00 

2.75 

1891.. 

43 

15 

4  A 

H    (•) 

(*) 

2.50 

1.17 

18     2. 00  .     .98     2. 70     2. 25 

2.00 

3.58 

1892.. 

41 

18* 

3ft 

3J     (*) 

(-)    1  2.15 

1.23 

15     1.40  ;  1.00     2.95     2.25 

1.67 

3.00 

1893.. 

40 

17 

2R 

2i         24     <*)       2.00 

1 

1.30 

12     1.  75  !     .  80  1  2. 35  1  2. 25 

1.36 

3.00 

Total  cf^°*  '^^ 

Average  dia- 1  Coat  of  trans- 

Year. 

tranapor 

tatiun. 

tanco  freight !       portation 
was  carried.  |   per  mile  ton. 

MiUs. 

MiUs.  ■ 

1887 

$10,  075. 153. 13 
7, 883,  077. 40 
8.  634,  246. 63 

811.4 
806.9 
790.4 

2  3 

Iggg     

1.5 

188'» 

1.5 

1890 

9,472,214.90 
9,  849,  022. 81 
12,  072,  8,-)0.  88 

797.2 
820.4 
822.4 

1.3 

1891 

1.85 

1892 

1.31 

1893 - 

9,957,483,11 

831.9 

1.1 

yearly  avera 

gedJs 

tance  freiglit  was  carried 

811.5 

* 

Inclw 

led  in 

grain. 

\  Included  in  mannf 

act 

,ar© 

d  iron. 

Iuclade<l  in 

cox 

>n  and  oats. 

From  the  canal  records  it  was  further  ascertained  that  there  were  91 
propellers  that  carried  in  their  largest  load  2,000  tons  and  upward; 
that  these  91  cargoes  aggregated  204,709  tons,  and  averaged  2,250  tons. 
There  were  31  propellers  that  carried  in  their  largest  load  2,500  tons 
and  upward,  aggregating  82,999  tons,  and  averaged  2,677  tons;  and  14 
propellers  that  carried  in  tlieir  largest  load  3,000  tons  and  upward, 
aggregating  45,9(i4  tons,  and  averaged  3,283  tons.  There  were  12  sail 
vessels  and  barges  that  carried  2,000  tons  and  ui)ward,  aggregating 
26,007  tons,  and  averaged  .2,167  tons;  20  sail  vessels  and  barges  that 
carried  2,500  tons  and  upward,  aggregating  55,743  tons,  and  averaged 
2,787  tons;  and  1  (barge)  that  carried  3,000  tons  and  upward,  aggre- 
gating 63,152  tons,  and  averaged  3,007  tons. 

The  greatest  number  of  miles  run  during  the  season  is  to  the  credit 
of  the  propeller  3/a/oa,  of  the  Minnesota  Steamshi})  Line,  of  Cleveland, 
Ohio,  and  amounted  to  42,939  miles. 

The  greatest  amount  of  freight  carried  during  the  season  is  to  the 
credit  of  the  propeller  Mariposa  of  the  same  line,  aggregating  87,760 
tons. 

The  greatest  number  of  miles  tons  for  the  season  is  to  the  credit  of  the 
same  boat,  and  is  73,086,136. 

The  largest  single  cargo  carried  during  the  season  is  to  the  credit  of 
the  propeller  Selicyn  Eddy^  of  Bay  City,  Mich.,  and  amounted  to  3,686 
net  tons. 

The  largest  single  cargo  carried  by  a  sail  vessel  (a  barge)  is  to  the 
credit  of  the  Huron  Barge  Company's  tow  barge  Sagajuorej  and 
amounted -to  3,232  net  tons.  This  barge  earned  the  same  credit 
during  the  season  i)revious. 

The  canal  was  open  to  navigation  during  the  season  of  1893  two 
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hundred  and  nineteen  days,  which  is  a  decrease  of  fourteen  days  in  com- 
parison with  1892.  The  amount  of  freight  carried  during  the  season  of 
1893  amounted  to  10,796,572  tons,  which  is  a  decrease  of  417,761  net 
tons,  or  3.73  per  cent,  in  comparison  with  the  season  of  1892. 

It  is  found,  by  the  discussion  of  the  reports  of  the  watchmen  sta- 
tioned at  the  head  and  foot  of  the  canal,  that  vessels  were  delayed  at 
the  canal  during  the  season  thirty-seven  thousand  eight  hundred  and 
seventy-seven  hours  and  seventeen  minutes,  or  an  average  of  three 
hours  and  fifteen  minutes.  These  records  also  show  that  vessels  were 
detained  nine  minutes  by  the  railroad  swing  bridge  being  closed,  and 
that' the  closing  of  the  bridge  was  only  delayed  by  boats  five  hours  and 
twenty-four  minutes. 

All  of  which  is  respectfully  submitted. 

O.  M.  PoE, 
Colonely  Corps  of  Engineers^ 

Brig.  Gen.  Thomas  L.  Casey,  Bvt.  Brig.  Gen.,  U.  S.  A. 

Chief  of  Engineers^  U.  8,  A. 


COMMERCIAL   STATISTICS. 


Comparative  statement  of  traffic  through  St,  Marys  Falls  Canal  for  fiscal  years  ending 

Jane  SO,  189S,  and  1894, 


IteniB. 


Vessela number. . 

Lockages do 

Tonuage: 

Kegistercd net  tons.. 

Freight do 

PasBongers number . . 

Coal net  tons . . 

Flour barrels . . 

W  beat bushel  n . . 

Grain,  other  thon  wheat do 

Mannfactuml  and  pig  iron. .  .net  tons. . 

SaH barrels.. 

Coppt'r net  tons . . 

Iron  ore , do 

Lumber M  feet,  B.  M . . 

SilTt-r  ore net  tons . . 

Building  stone do 

Unclassifled  freight do 


12,160 
5.611 

10, 225. 977 

10,846,404  I 

23,919  I 

2,771,667 

5, 627.  778 

40, 950,  960 

2,  446,  159  I 

97.  291 

251,  028 

73,606 

4. 668.  807 

620.  531 

1,955 

47, 176 

371,  350 


13,011 
6,065 

11,006,168 

11,158,992 

20,840 

2,  372,  406 

8,  281,  853 

34, 447,  963 

2, 456,  902 

89,078 

22^,602 

9J.  466 

5. 085.  422 

644,  521 

2.427 

17.  294 

426,  321 


Increase. 

Becreaf 
Amount. 

)e. 

Amount. 



851 

Per 
cent. 

7 
8 

8 
3 

Per 
cent. 

454 

840, 191 
312,588 

3,079 
309,261 

13 

15 

2, 654,  075 

47 

6,511,997 

16 

10, 833 

8,213 
27,426 

8 

11 

16,860 

23 
9 
4 

24 

416,  615 

23,900 

472 

29.882 

63 

54,971 

15 

Statement  of  the  number  of  vessels  passed  through  Si.  Marys  Falls  Canal,  with  number  and 
cost  of  lockages,  for  fiscal  year  ending  June  30,  1S94. 

Vessels 13,011 

Lockages 6,065 

Registered  tonnage 11, 066, 168 

Freight  tonnage 11, 158,9^2 

Hrs.    Min.  Sec' 

Total  time  during  which  lock  was  operated 4,  002      6    00 

Average  time  occupied  in  making  a  lockage 39    36 

Total  time  spout  by  vessels  in  the  lock 7,199    50    00 

Average  time  spent  by  vessels  in  passing  lock 33    12 

Coat  per  lockage $9. 10 

Cost  per  vessel 4. 24 

Mills. 

Cost  per  registered  ton 4. 99 

Cost  per  freight  ton 4. 95 

The  canal  was  open  to  navi£r<ition  two  hundred  and  thirty-five  days  during  the 
fiscal  year. 
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Itetnized  stmtemfnt  of  expenditures  incttrred  on  account  of  appropriation  for  operating  and 
care  of  canals  and  other  works  of  navigation ,  indefinite;  applied  to  operating  and  care 
of  St.  Marys  Falls  Canal,  Michigan,  for  the  fiscal  year  ending  June  30,  1894, 


Dutn. 


No.  of 
voucher. 


1803.     , 
Jrnio  12  . 


30 


July  12 
15 


Aug.    3 


From  whom  iiiirchaiied. 


I  Part  of  month  of  July,  189S, 


6  I  W.J.Murray. 


7  I  C.S.08born,P.M 

8  '  Board  of  pnblic  works,  by 

F.  M.  Taylor,  deputy  reg- 
I      ibter. 

9  I  Telephone  •and  Telegraph 
I  Construction  Co.,  Hugh 
I      McMillan,  treasurer. 

10  j  O.  M.  Poe,  Col.,  Corps    of 
Engineers,  etc. 

]        Month  of  Augu$t,  1893. 


Articles. 


1  and  2     Pay  rolls,  July,  1893- 


Julv    -H  1 


3  I  Emery  D.  Weimor. 


Handling  and  carting  from  IT.  R.  Engi- 
neer Office,  34  West  Congress  atret't, 
to  the  Western  Transit  Co.'s  dock, 
Detroit,  Mich.,  8  boxes  stationery,  1 
bundle  baskctd,  I  bundle  wrapi>ing 
paper,  1  bundle  paper  tubes,  weighing 
1,240  pounds. 

Bent  of  post-office  box  146  for  the  quar- 
ter ending  June  30,  1893. 

Water  rent  for  second   quarter,  1893, 

.  from  Apr.  1  to  June  30,  1893,  (both 
dates  inclusive),  at  $9  per  year. 

Rent  of  telephone  for  three  months, 
from  Apr.  1,  1893,  to  June  30,  1893 
(both  dales  inclusive),  at  $48  P^r  year. 

Mileace  from  Detroit,  Mich.,  to  !:Jault 
8te  .Marie,  Mich.,  nnd  rot  urn,  896  miles, 
at  8  cents  per  mi'uB. 


Amount. 


I  $2.00 


1.00 
2.25 

12.00 

51.^^8 


1  superintendent,  24  days,  at  $150  per 
month. 

1  superintendent,  6  days,  nt  $150  per 
month. 

2  ansistant  superintendents  at  $1C0  per 
month. 

1  assistant  sui>eriut<mdent,  24  days,  at 

$100  per  month. 
1  assistant  superintendent,  6 'days,  at 

$100  per  mouth. 
1  clerk 

1  engincmau 

2  onginenicu,  at  $80  per  month 

1  engineman 

4  foremen,  at  $75  per  month 

1  watchman 

1  watchman ". 

3  watchmen,  at  $50  per  month 

2  watchmen,  at  $45  per  month 

3  lockmen,  at  $00  per  month 

3  lockmen,  at  $50  per  month 

21  lockmen,  20  months  and  lOJ  days,  at 

$45  per  month. 
13  laborers,  12  months  :uid  5^  days,  ut 
$45  per  month. 

1  carpenter,  25  davs,  at  $2.50  per  day 

2  stonecutters,  2  <tayfl,  at  $4.30  per  duy  . . 

1  scrubber,  1^  days,  at  $1.20  i)er  day 

3,048  feet,  B.  M.,  lumber,  w iiite 

pine,  3  by  12  inches  b/  19  U^t, 
at$18.50  per  M  feet $67.49 

5,256  feet,  IJ.  M.,  lumber,  white  I 

pine,  2  by  12iucheH  by  12  feet, 
at  $16.75j)er  M  feet 88. 04  I 

5,300  fect,B.  M.,  lumber,  white 
pine,  2  by  10  inches  by  12  feet, 
at  $15.75  per  M  feet  .  * 83. 47 

97,920  fwt,B.M.,l  urn  her,  white 
pine,  12  bv  1?.  inches  by 32  feet, 
at  $2:1.25  per  M  feet 2, 276. 64 

44,-280  feet,  B.  M.,  lumber,  while 
pine.  12  by  12 inches  by 30  feet, 
at $2:1  i>cr  M  feet 1,018.44 

36,960  feet.  6.  M.,  lumber,  white 
pine.  12  bv  12  inches  bv  28  feet, 
at  $22.50  per  M  iVot .  .\ 831 .  60 

31.824  fiMit,  B.  M  .lumber,  white 
pine,  12  by  12  inches  by  20 feet, 
at  $22.25  i)er  M  feet 708.03 

94,752  feet,  B.  M.,  lumber,  white 
pine,  12  by  12  inches  by  24  i'cet, 
at  $22  per  M  feet 25081. 54 

22,320  feet  B.  M.,  lumber,  wiiito 
pine,  12  bv  12  inches  by  20  feet, 
at  $21  per  M  f.tet 468. 72 

5«,aT2  feet,  B.  M..  lumber,  white 
pine,  12  bv  12  inche>8  by  16  feet, 
at  r^O  per  M  foot 1.136.64 


■120.  OJ 
30.00 

200.00 
60.00 
23.10 

15).  00 
9U.00 

16 ).  00 
75  0> 

30).0J 
75.  <!0 
55.00 

150.  00 
90.00 

18v).  00 

15U.  IH) 

915. 75 

547.  K8 
62  50 

8  ro 

19.50 
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Itemized  vfaiemeni  of  expenditures  incnrrcd  on  account  of  appropriation  for  operating  and 
ttfrtof  ea^nait  and  other  works  of  wamgation,  indefinite;  applied  to  operating  and  care 
of  St,  Marys  Falls  Canal,  Michiganf  etc, — Continued. 


»*••    ,v?ach°irJ      From  whom  parch«.ed 

Articles. 

Amount. 

1 

.  18«3.     1 

July  28  1               3 

1 

Month  of  Axtgutt,  J5fl5— Coa- 
tiuued. 

Emerv  D.  Wehner 

* 

4,7ei  i«el,  B.  M.,  Inmber,  xvhite 
oak,  comnion,  Rood,  at  $24.75 
T>er  M  l'<k)t tll7  63 

51  pieces  white  oak,  roiiml,  lU 
incbettin  diumotur,  8  f»H»t  louir, 
at  $5  each 255.  CO 

1 
1 

2,000  feet,B.  M..inaplu  llooring, 
at  $31.25  per  M  feet 62.  50 

i         i     • 

•                  1 

9, 198. 00 
LesH  1 0  i>er  cen t  n^tai iuhI  .      9 1 9. 90 

$8, 279. 00 
500.26 

Ang.  14  1               4 

1 

P.  M.  Church  k,  Co... 

3,030  bolta,  iron,  34  inches  long,  1  inch 

diameter,  22,730  pounds,  at  2i  cents  per 

pound. 
2,028  holts,  iron,  22  inches  Ion)?,  1  inch 

diameter,  10,110  pounds,  at  2^  cents  i)er 

pound. 

5  dszen  brooms,  at  $3.50  per  dozen 

3  only  brushes,  varnish,  at  50  cents  each. 
2  dozen  brushes,  scrub,  at  $1  per  dozen. . 
2  sets  brushes  for  dynamo,  at  $2  per  set. . 
2  pairs  calipers,  at  $1  per  pair 

222.42 

17.50 
1.50 
2.00 
4.00 
2.00 

• 

\  gross   chalk,  carpenters',  at  75  cents 

per  gross. 
60  pounds  charcoal,  at  H  cents  per  pound. 
100  feet  chain,  125  pounds,  at  \1\  cents 

per  pound, 
duozen  chimneys,  student's  lamp,  at  75 

cents  per  dozen. 
2  dozen  chimneys,  Rochester  lamp,  at  75 

cents  }>er  dozen. 
6  dozen  chimneys,  head  light,  at$1.35  per 

dozen. 
15  yards  cloth,  oil.  at  35  cent.s  per.yard  . . 
50  yards  cloth,  sail,  at  30  cents  per  yard. . 

2  yards  cloth,  gum,  at  $1 .25  per  yard 

1  yard  cloth,  rubber 

.10 

.75 
15.63 

2.25 

1.50 

8.10 

5.25 

15.00 

2.50 

2.00 

60  yards  cloth,  cotton,  at  12  cents  per 

yard. 
8  only  dusters,  at  60  cents  each 

6.00 
1.50 

1  only  duster,  paint 

.60 

10  gallons  dry^er,  Japan,  at  05  cents  per 

gallon. 
4  only  elbows,  at  25  cent.s  each 

6.50 
1.00 

1  dozen  flies  5  inch 

.68 

1  dozen  tiles,  8-inch 

1.16 

1 

1  dozen  files.  14-inch 

200  pounds  felt,  tarred,  at  1]  cents  per 

pound. 
\  aozen  faucets,  at  $C  per  dozen 

3.12 
3.60 

3.00 

1 

1  only  grating  ....... ...  ... 

7.50 

1  l)Ox  glass,  window,  11  l)v  14  luche.s 

1  box  glass,  window,  10  by  28  inclies 

1  box  glass,  window,  IG  by  22  imhes 

\\  doz(:U  globes,  lantern,  at  00  cents  per 

dozen. 
5  pounds  glycerin,  nt  30  cents  per  pound . 

2  dozen  hnndlcs.  file,  nt  20 rents  per  dozen. 

2  dozen  handles,  nx,  at.  $2  per  dozen 

2  dozen  handleit,  Hiedgo.  nt$1.5U  per  dozen. 
1  dozen  handles,  crosscut  saw 

4.00 

5.  CO 

4.00 

.00 

1.50 
.40 
4.00 
3. 00 
2.16 

3  only  hammerH,  claw,  nt50  cents  each  .. 
50  feet  hose,  »l«ani,  at  00 cents  per  foot. . . 
^ dozen  holders,  carbon,  at  $15  i)er  dozen. 
I  only  indicator,  speed 

1.50 

40.50 

7.50 

1.50 

4  barrels  lime,  at  $1 .25  per  barrel 

4 cases  Ij'e,  concentrated,  at  $2.60  per  case. 
20  square  feet  leather,  lace,  ut  18  cents 
per  square  foot. 

\  dozen  lanterns,  at  $12  per  dozen 

1  set  mica 

6.00 
10.40 
3.60 

6.00 
2.00 

3  ponnds  metal  polish,  at  '35  cents  per 

pound. 
10  pounds  marline,  at  13  cents  per  pound. 

1  case  matches 

1  pair  mittens,  diver's 

1.05 

1.30 
2.00 
5.00 

1 

1  keg  nails,  wrought 

6.00 
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Itemized  statement  of  expenditures  incurred  on  account  of  appropriation  fot:  operating  and 
care  of  canals  and  other  works  of  navigation^  indefinite;  applied  to  operating  and  care 
of  St.  Marys  Falls  Canal,  Michigan,  etc. — Continued. 


Dato. 


Aug.  14 


No.  of   i 
voucher. ' 


From  whom  purchased. 


Month  df  August,  1899— Con- 
tinned. 


Articles. 


I  I  P.  M.  Church  &  Ck>. 


Sept.    5  i    1  and  2 


Month  of  September,  18SS. 
Pay  rolls,  August,  1893  — 


524  gallons  oil,  kerosene,  at  8  centa  per 

gallon. 
49i  gallons  oil,  mij;cral  seal,  at  14  centa 

per  gallon. 
1  gallon  oil,  sperm 

1  barrel  ocher,  yellow,  350  pounds,  at  1^ 
cents  Der  pound. 

aponnas  packing,  at 70  cents  per  pound, 
pieces  packing,  leather,  at  92.20  each. 
61  pounds  packing,  hemp,  ut  15  cents  per 

pound. 
20j^  pounds  packing,  coinimsitiou,  at  60 

cents  ])er  pound. 
60  pounds  packing,  rubber,  at  15  cent«} 

per  pound. 
10  joints  stove  pipe,  nt  35  cents  per  Joint. 
500  feet  gas  pi])e,  at  U  cents  per  foot 

2  only  pots,  lire,  70  pounds,  at  10  cents 
per  pound. 

1  only  pnller,  nail 

5  dozen  sheets  paper,  emery,  at  10  cents 
per  dozen. 

50  pounds  putty,  at  2^  eontH  |)or  ]>ound  . . 
^  pound  points,  glaziers',  at  30  cents  per 

pound. 
4dozen  rakc.«,  j^arden,  at  $4.80  per  dozen. 
293  pounds  rope,  at  0}  cents  per  pound  . . 
23^  pounds  rupe,  hemp,  at  25  cents  per 

pound. 

2  only  grindstones,  at  $2.25  each 

4  dozen  shades,  lamp,  at  $2.16  per  dozen, 

2  dozen  shovels,  at  $6  per  dozen 

^  dozen  shovels,  scoop,  at  $9  per  dozen  .. 
1  dozen  stones,  scythe 

3  only  saws,  timber,  at  $2  each 

3  kegs  spikes,  cut,  at  $1.75  ]>er  keg 

3  kegs  spikes,  wrought,  at  $5.70  per  keg. 

6  packages  screWs,  wooti,  at  44  cents  jior 
package 

1  only  scale 

3  cases  soap,  at  $4.50  per  cHse 

10  barrels  salt,  at  $1.25  per  barrel 

1  only  strainer,  paint 

5  pounds  sienna,  raw,  at  15  cents  per 
pound 

5  pouiid.H  sienna,  burnt  at  15  cents  per 
pound, 

2  sets  8»*giiientH,  at  $4  per  set 

10  gallons   turpeutiue,  at  50  cents   per 

gallon. 

2  paeknges  jape  okonite,  nt  75  cents  jjer 
packiige. 

3  reet  tubing,  rubber,  at  r»0  cents  per  foot 

1)  dozen  unions,  at  $2.7.3  per  dozen 

10  pounds  ultramarine  blue,  at  25  cents 

per  pound. 
5  pounds  uinbor,  at  15  centa  per  pound  . 
1  only  wrench 

1  only  wreucli.  pipe 

224  pounds  waste,  at  H  cents  per  ponnd.. 

2  yards  wickinp,  at  3  cents  per  yard 

2,'OOU  ]iounds  white  lead,  at  7  cents  per 

pound. 


•  1  superintendent 

'  1  assintsnt  superintendent 

,  2  HSHiKtaut  superintendents,  10  days,  at 
I      $100  )>er  month. 

2  assistant  siqieriutendents,  14  days,  at 
$100  per  month. 

1  clerk 

1  engineman 

2  enginemen,  at  $80  per  month 

1  engineman 

3  foremen,  at  $75  per  month 

1  foreman,  29  days,  at  $75  per  mohtli .... 


Amount. 


$41.92 

6.88 

2.00 
4.37 

2.45 

149.60 

9.15 

12.80 

7.50 

3wS0 

45.00 

7.00 

1.75 
.50 

1.25 

.15 

2.40 

38.57 

5.81 

4.50 

.54 

12.00 

2.25 

.50 

6.00 

5.25 

17.10 

2.64 

14.00 

13.50 

12.50 

1.00 

.75 

.75 

8.00 
5.00 

1.50 

1.50 
4.13 
2.50 

.75 

1.50 

10.00 

20.16 

.06 

140.00 


150.00 
100.00 
106.66 

93.34 

150.00 
90.00 

160.00 
75.00 

225.00 
72.50 


Digitized  by  CjOOQIC 


APPENDIX  M  M — BEPOET  OF  COLONEL  POE. 


2281 


Itemized  aiatement  of  ejmenditurea  incurred  on  account  of  appropriation  for  operating  and 
care  of  canals  and  other  works  of  navigation,  indefinite;  applied  to  operating  and  care 
of  St.  Marys  Falls  Canal,  Michigan,  etc. — Continued. 


Date. 


1893. 
Sept.    5 


No.  of 
«*oocher. 


Ang.  29 


Sept.  30 
Juno  23 
Oct.      5 


land  2 


Sept.  30 


July    8 


3  and  4 


From  whom  purchased. 


Month  of  September,  1893— 
Continued. 

Fay  rolls,  August,  1893 


Emery  D.  "Welmer. 


Month  of  October,  189S. 
Justin  E.  Smith 


Articles. 


The  Richmond  Sl  Baokns 
Co..  Charles  F.  Backus, 
secretary  and  treasurer. 

Pay  rolls,  September,  1893  . . 


5  I  Kdison  Sault  Electric  Co., 
by  Samuel  G.  Carleton, 
bookkeeper. 


Postal  Telcgraoh  Cable  Co., 
h^'  U.  J.  Kinnncan,  as- 
sistant superintendent. 


Amount. 


1  watchman $75.00 

1  wat<*hinan 55.  DO 

3  watclimen.  at  $50  per  month ILO.  00 

2  watchmen,  at  $45  ))er  month 90. 00 

3  locknu-n,  2  months  and  29  days,  at  $60  178. 00 
per  mouth.     • 

3  lockmen,  2  months  and  29  days,  at  $50  148. 33 
per  month. 

20  lockmen.  10  months  and  27  days,  at  $45  895.  50 
per  month. 

21  laborcis,  16  months  and  6  days,  at  $45  729. 00 
per  month. 

2  laborers,  6 J  days,  at  $1 .50  jier  day 9. 30 

2  divers,  2  days,  at  $7.50  per  day 15. 00 

3  machinists,  'ilk  days,  ai  $2.50  per  day . .  94. 50 

1  carpenter,  27  days,  at  $2.50  per  day 67. 50 

1  scrubber,  17*  days,  at  $1 .20  per  day 21. 00 

1.152  feet,  B.  M.,  12  by  12  inch,  by  16  foot  23. 04 

white  pine  lumber,  at  $20  per  M. 

1,920  feet,  B.  M.,  12  by  12  indj .  by  20  foot  40. 32 

white  pine  lumbcr,*nt$21  i>er  M. 

2, 160  feet,  B.  M .,  assorted  white  oak  lum-  53. 46 

ber,  at  $24.75  per  M. 

2,363  feet,  B.  M.,  3  by  6  inch,  by  21  foot  67.89 

Norway  pine,  at  $*i4.50  per  !kl. 

For  10  per  cent  retained  as  per  voucher  919.90 

3,  August,  1893. 


Rent  of   storeroom  at  Detroit,   Mich.,  30.00 

from  July  1    to  Sept.  .'iO,  1KU3,   both 
I      days  inclusive,  being  3  months,  at  $10 
I      per  mouth. 
1.000  sheets  of  paper,  plain  T.  W.,  8  by  4.50 

12^  inches. 
l.OUO  sheets  of  paper,  maneifactiired  T.  |  2. 00 

W.,  8  by  12 J  inches.  I 

1  superintvnuent 150. 00 

Sassistuit  superintendents,  nt  $100  per  <        800.00 

month.  I 

1  clerk 150.00 

1  euginemnn 90. 00 

2  enginemen.  at  $K0  yter  month 160. 00 

1  eugincnmn 75.  00 

4  foremen,  at  $75  ]»cr  month 300. 00 

1  watchman,  22  d.tys,  at  $75  per  month  ..         $55. 00 

1  watchman ' 65. 00 

3  watchmen,    2  months  and   11)  dayn,  at  181.67 
$50  i>er  month. 

2  watchmen,  at  $4.5  jier  month  90. 00 

8  lockmen.  2  mouths  and  20  days,  at  $6'J  178. 00 

per  m  on  til.  *  , 

3  lockmen,  2  moiithrt  and  2.')^  days,  at  $50  142.  50 
per  month. 

201o('kMien,   19  months  aud  11  dayn,  at  '        871.50 

$45  per  month. 
23  laboretK,  20  months  and  6  days,  at  $45  909. 01 

per  month. 

2  divers,  5|  days,  u t  $7.50  per  day 41. 25 

1  stonecutter,  5  days,  at  $4.30  per  day. ..  21.50 

1  blatrk smith,  3,\g  <luy  s,  at  $3  per  day ' 9. 65 

2  marhinists,  22  days,  at  $2.50  per  day. . .  55. 00 

1  carpenter,  26  days,  at  $2,50  ]>er  day  * 65. 00 

1  scrubber,  17J  days,  nt  $1.20  per  day 21. 00 

Electric   current  'for  22  arc  lamps  for  143.00 

month  6f  July,  1893,  at  $6.  50  each  per 

month. 
Electric   current  for  30  arc   hinips   for  195.00 

month   of  August,  1893.  at  $6.50  e:ich 

per  month. 
Biectric  current  for  31  arc  Iam])s  for  201.50 

month  oF.Scptember,  1893,  at$6.  50  each 

per  month. 
TnnsnilKHion    of   telegram   on    ofii'lal  .41 

business  from   Washington,  D.  C.  to 

Detroit,  Mich.,  containing  41  words. 
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voucher.        "^^om  whom  purchased. 


1803. 
Sept.  30 


Oct    18 
SI 


1888. 
Nov.    4 


8 
9 
10 

land  2 


Oct.    31 

31 

Nor.  11 

Dec.     4 


8 

4 
5 

land  2 


Articles. 


'  Amount. 


MotUh  of  October,  1893— Con- 
tiuued. 

Telephone  and  Telemph 
Construction  Co.,  Hugh 
McMillan,  treasurer. 

Board  of  Public  Works,  by 
.   F.  M.  Taylor,  deputy  reg- 
ister. 
T.  C.  Anthony 


TV.  J.Magee 

Month  of  yovember,  1893. 


Pay  rolls,  October,  1893  . 


Fred.Poliguin. 


Edison  Sanlt  Electric  Co., 

by  Samuel  O.   Carleton, 

bookkeeper. 
Union  Iron  Works  Co.,  by 

Jas.  C.  Hardy,  a  member 

of  the  firm. 

Month  qf  December,  189S. 
Pay  rolls,  November,  1893. . . 


I 


Nov.  18  I 


3  J  P.  M.  ChurcA  &  Co.. 


]Rental  of  telephone  for  3  months,  com- 
mencing Jul.v  1  and  ending  Sept.  30, 
1893,  botli  dat<>4  inclusive,  at  $40  per 
year. 

Water  rent  for  third  qunrter,  1893,  from 
Jnly  1  to  Sept.  30,  1893,  both  dates 
inclusive,  at  $9  per  year. 

60  tons  coal,  anthracite,  at  $6.70  per  ton . . 

40  tons  coal,  Massillon,  at  $3.50  per  ton  . 

6  tons  coal,  caunel,  at  $5. 25  per  ton 

2  copies  director^',  city,  at  $3  ikt  copy  . . , 


1  superintendent 

3  assistant  superintendents,  at  $100  per 
month. 

1  clerk 

1  enginoman 

2  enginemen,  at  $80  jier  month 

1  engincnian 

4  foremen,  3  months  and  24  days,  at  $75 
IMr  month. 

1  watchman 

1  watchman , 

4  watchmen,  3  months,  at  $50  ]>er  month. 

2  watchmen,  at  $45  per  month 

3  lockmen,  2  months  and  28^  days,  at  $80 
per  month. 

3  lockmen,  at  $50  per  month 

19  lockmen,  18  mouths  and  22  days,  at  $45 

per  month. 
21  laborers,  19  months  and  22^  days,  at 

$i5  per  month. 
1  driver,  Ik  days,  at  $7.50  per  day 

1  mason,  l|  days,  at  $3.50  {ler  day , 

2  machinists,  83  days,  at  $2.50  per  day. . . . 

1  carpenter,  26  days,  at  $2.50  per  day 

1  laborer,  1}  days,  at  $1.50  per  day 

1  scrubber,  22}  days,  at  $1.20  per  day . . . . . 
Services  as  laborer,  from  Oct.  1  to  31, 

1893,   both   dates   inclusive,  being   1 

month. 
Electric  current  for  31   arc  lamps  for 

month  of  October,  1893,  at  $6.5U  each 

per  month. 
15  drums  and  20  dogs,  cast  iron,  with 

patterns  for  same. 


1  superintendent 

3  assistant  superintendents,  at  $100  per 
month. 

1  clerk 

1  engineman 

2  eugiuemen,  at  ^80  per  month 

1  enginemau 

4  foremen,  at  $75  per  month , 

1  watchman , 

1  watchman 

3  watchmen,  at  $50  jier  month 

2  watchmen,  at  $45  }>er  month 

3  lockmen,  at  $00  per  month 

3  lockmen,  2  months  an<l  27  days,  at  $50 

per  month 
19  lockmen,  19*monthB,  at  $J5  per  month. 
21  laborers,  20  months  and  5  days,  at  $45 

per  month. 

e  laborers,  lOJ  days,  ot  $1.5  >  per  day 

2  divers,  3  days  n't  $7.50  per  (fay 

2  machinists,  2QU  days,  at  $2.50  per  day. 

1  carpenter,  26  days,  at  $2.50  per  dav 

1  scrubber,  lOj^  days,  at  $1.20  per  day 

1  stove,  heating '..... 


$12.00 


2.25 


402.00 

140.00 

31.50 

«.0J 


150.  PO 
300.00 

150.00 
90.00 

100.00 
75.00 

285.00 

76.00 
65.00 

150.00 
90.00 

177.00 

180.00 
843.00 

888.73 

11.25 
6.25 

21.88 
05.00 
2.25 
27.30 
45.00 


201.50 
197.00 


150.00 
300.00 

150.00 
90.00 

100.00 
75.00 

800.00 
75.00 
55.09 

150.00 
90.00 

180.00 

145.00 

855.00 
907.50 

16.00 
22.50 
65.95 
65.09 
19.50 
14.00 
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lieUiccd  siatemcnt  of  cxpendiluves  iucun^ed  on  account  of  appropriation  for  operating  and 
care  of  canah  and  othenvorks  of  navigation ,  indefinite;  applied  to  operating  and  care 
of  SI.  Marys  Falls  Canal,  Michigan,  etc. — Coutiiiuod. 


Date. 


1893. 
Doc.     a 


Xo.  of    , 
:  voucher. , 


27  I 


31 


1894.      I 
Jan.   5  '    3  and  4 


1893. 
Doc.  27 


Oct.  28- 
Nov.  15 

Dec.     8 

8-27 

15 


1S91. 
Jan.     1 


1893. 
Dec.   31 


10 


From  whom  parchaA«d. 


Month  of  December,  2893— 
Contiuaed. 

Telf^phone  and  Telegraph 
Conatrnction  Co..  Hugh 
McMillan,  treasurer. 

Edison  Sanlt  Electric  Co., 
bv   Samuel   G.    Corletou, 
t>ookkeei>er. 


Month  of  January,  1894. 
1  I  Justin  E.Smith 


2  ,  Justin  E.  Smith  , 


Pay  rolls,  December,  1883  . 


American  Express  Co.,  by 
R.  A.  Catton,  cashier, 
Detroit,    M:ch.,  office. 


The  Richmond  &  Backus 
Co.,  by  Chas.  F.  Backus, 
secretary  and  treasurer. 

Postal  Telecraph  Cnble  Co., 
by  H.  J.  KinnucAi),  assist- 
ant superintendent. 

Western  Union  Teleprapli 
Co.,  by  M.  S.  Corbett, 
manncer. 

P.M.  Church  &  Co 


Telephone  and  Telesraph 
CouRtruction  Co.,  Hugh 
McMillan,  treasurer. 

Board  of  public  works,  by 
F.  M.  Taylor,  deputy  re- 
corder. 


Articles. 


Kent  of  3  telephones.   ftY>m  May  9  to  | 
Dec.  5,  1893,  Dotli  date«  inclusivo,  at  j 
$90  for  the  sesHon  of  navigation— nut 
to  exceed  7  months. 

Electric  curn^nt  for  31  arc  lamps,  from 
Nov.  1  to  30,  1893,  both  dates  inclu- 
sive, at  $6.50  each  per  month. 

Electric  current  for  31  arc  lamps,  from 
Dec.  1  to  5,  1893,  both  dates  inclusive, 
being  one-sixth  of  a  month,  at  $6.50 
each  per  month. 

Electric  current  for  12  arc  lamps,  from 
Dec.  6  to  11, 1893,  both  dates  iuclanive, 
being  one-flfth  of  a  month,  at  $6.50 
each  per  month. 


Furnishing  one  packing  case  and  pack- 
ing one  pattern  of  guide  pulley  for 
gate  cable  lock  of  1881. 

Kent  of  storeroom  at  I>etroit,  Mich., 
from  Oct.  1  to  Dec.  31, 1H03,  both  dates 
incliutive,  being  3  months,  at  $10  per 
month. 


1  superintendent 

3  assistant  8n])erintendents,  at  $100  per 
month. 

1  clerk 

1  engiueman 

1  ongineman 

1  engiueman 

4  foremen,  at  $75  per  month 

1  watchman 

1  watchman 

3  watchmen,  nt  $50  per  monlh 

2  watchmen,  at  $45  per  mouth 

8  lockmen,  3  months,  at  $60  per  month  . . 

3  lockmen,  2  months  and  23  days,  at  $50 
per  month. 

19  lockmen,  19  months,  nt  $45  per  mouth. 
6  laborers.  3  months  and  25A  day.<i,  at  $45 

per  month. 
2  aivors,  7  do^'s,  at  $7.50  per  day 

1  teamster  with  team.  |  day,  at  $4  per  day . 

2  machinist.H.  33^^.  daj's.  at  $2.5U  ]ier  day. 
1  acmbbor,  17^  (fays,  at  $1.20  iier  day  . . . . 

Express  charges  from  Detroit,  Mich.,  to 
Sault  Ste.  Mario,  Ali'*h.,  on  1  box 
containing  wood  jmttem  of  guide  pul- 
loy  for  gate  cable  bn'k,  18hl.  weigh- 
ing 2:{G  pounds,  aC  $2. 50 per  1(K)  pounds. 

100  kIh  eta  imp<«r  (rarbon; 

500  envelopes  (ofliciul),  at  $2  per  M 


Amount. 

$:)0.oo 

201.50 
3J.  58 

15.63 


rransmission  of  telegram,  on  official  bus- 
iness, from  Washington,  D.  C,  to  De- 
troi^t,  Mieh.,  27  words. 

Transmission  of  telegrams  on  official 
Imsiness  during  the  month  of  Decem- 
ber, 1893. 

^  dozen  r2-inch  hack  saws,  at  $12.68  per 
dozen. 

6  dozen  extra  blades,  at  $2.98  per  dozen. . 

Kental  of  telephone  from  Oct.  I  to  Dt^c.  I 
81,  1893  (both  dates  inclusive),  at  $48  i 
per  year.  j 


Water  rent  for  fourth  quarter,  1893;  frem 
Oct.  1  to  Dee.  31,  1893  (both  dates  in- 
clusive), at  $9  per  year. 


30.00 


150. 00 
300.00 

150.00 
90.00 
80.00 
75^00 

300.00 
75.00 
65.00 

150.00 
00.00 

180. 00 

138.33 

855.00 
173.25 

52.60 
2.50 
82.80 
21.00 

5.90 


3.50 
1.00 

.27 

1.33 

3.17 
17.88 
12.00 

2.25 
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Date. 


1894. 
Feb.     3 


Mar.    1 


I'^eb.  28 
Mar.  17 


Ko.  of 
voucher. 


1  and  2 


3  and  4 


From  whom  purchased. 


Month  of  February,  1894. 
Pay  rolls,  January,  1894 


Month  of  March,  1894. 

Pay  rolls,  February,  1894, 
ottice  supervising  engi- 
neer. 


Western  XTnion  Telegraph 
Co..  by  M.  S.  Corbett, 
manager. 

Pay  rolls,  February,  1894. . . 


E.S.  Wheeler. 


6  I  Ferguson  Hardware  Co.,  by 
K.  G.  Ferguson,  president. 


Month  of  April,  1894. 
Justin  E.  Smith 


Apr:  4  !   2  and  3 


Pay  rolls,  March,  1894. 


Articles. 


Amount. 


1  superintendent 

3  assistant  superintendents,  at  $100  per 

month. 

1  clerk 

1  engineman 

1  engineman,  22  days,  at  $75  per  month. . 

1  foreman 

1  watchman 

1  watchman 

8  watchmen,  at  $50  per  month 

1  watchman 

3  machinists,  06  days,  ut  $2.50  per  day... 
1  laborer,  two- thirds  of  a  day, at  $1.50  per 

day. 

1  scrubber,  15  days,  at  $1 .20  per  day 

2  clerks,  at  $1.75  per  month 

1  clerk 

1  c^y ist,  $50 :  1  copyist,  $35 . .  .• 

1  office  attendant . .  /. ■ 

1  mesAttnger 

1  scrubber 

Telegraphing,  July  16,  1889,  to  June  16, 

1891. 

1  superintendent 

3  asHiHtant  superintendentH,  at  ClOO  i>er 
month. 

1  clerk 

1  engineman 

1  foreman .». . . 

1  watchman 

1  watchman , 

3  watchmen,  at  $50  per  month 

1  watchman , 

12  lockmon.ll  mouths  and  26^ days, at  $45 

per  month. 

1  laborer '. 

1  laborer,  19  days,  at$1.50  per  day 

1  machinist,  4  days,  at  $2.50  per  uay 

1  teamster  with  team,  one-half  day,  at  $4 

per  day. 

1  scrubber,  18}  days,  at  $1,2 J  per  day 

For  use  of  calculating  machine,  between 

Mar.  1,  1889,  and  Feb.  28,  1894;  being  5 

vears,  at  $3.60  |ier  year. 
For  402  turn  buckles  for  1  J-inch  rods,  at 

48  cents  each. 
404  washers,  wrought  iron.  10,058  |>ounds, 

at  $:J.10  per  cwt. 
800  nuts,  square,  1,360  ponndH,  at  $3.35 

per  cwt. 
400  rods,  5  feet  long.  14  inches  diameter, 

11,710  pounds,  at  $2.10  per  cwt. 


Bent  of  storeroom  at  Detroit,  Mich., 
from  Jan.  1  to  Mar.  31,  1894  (both 
days  inclusive), being  3  months,  at  $10 
per  mouth. 

1  superintendent 

3  asHistnnt  superintendents,  at  $100  per 
month. 

1  clerk 

1  engineman 

2  enginemen,  at  $80  per  month 

1  engineman 

4  foremen,  at  $75  per  month 

1  watchman 

1  watchman 

3  watchmen,  at  $50  yter  month 

2  watchmen,  at  $45  jmst  monih 

3  lockmcn,  at  $60  per  month 

3  lockmen,  at  $50  per  month 


$150.00 
300.00 

150.00 
90.00 
55.  <M 
75.00 
75.00 
55.00 

150.00 
45.00 

165.00 
1.00 

18.00 


350.00 

100.00 

85.00 

50.00 

60.00 

7.50 

5.25 


150.00 
300.00 

150.00 
90.00 
75.00 
75.00 
55.00 

150.00 
45.00 

534.88 

45.00 

28.50 

10.00 

2.00 

22.50 
18.00 


192.96 
811.80 
45.56 
245.91 

30.00 


150.90 
300.00 

150.110 
90.00 

160.00 
75.00 

300.00 
75.00 
55.00 

150.00 
90.00 

180.00 

150.00 
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Itemized  etaiement  of  expenditures  incurred  on  account  of  appropriation  for  operating  and 
care  of  canals  and  other  works  of  navigation,  indefinite;  applied  to  operating  and  care 
of  St,  Marys  Falls  Canal,  Michigan,  etc, — Coutluued. 


Date. 


No.  of 
voucher. 


From  whom  purchased. 


1894. 
Apr.    4 


Mar.  5- 
17 

31 

31 

Apr.  14 


i  Mofitho/Apnl,  1894—Contd. 


2  and  3      Pay  rolls,  March,  1894 . 


1803. 
July  2« 


19M. 
Apr.  10 


May     4 


Tho  K{c'hm6tid  Sc  BackuB 
Co.,  by  ChaR.  F.  Backus, 
secrelary  and  treasurer. 

5  Board  of  public  works,  by 
I  F.  M.  Taylor,  deputy 
j      recorder. 

6  :  Telephone   and   Teleeraph 
Coii8tm(;tion    Co.,  Hugh 

MoMilliau,  treasurer. 

The  Kichmond  &.  Backus 

Co.,  by  Chas.  F.  Backus, 

secretary  and  treasurer. 


Articles. 


19  lockmen,  18  months  and  27  days,  at 
$45  per  month. 

4  laborers,  4  months,  at  $45  per  month  . . . 

1  teamster  with  team,  6  days,  at  $4  per 
day. 

5  machinists,  116^  dayn,  at   $2.50    per 
day. 

2  callcers,  9^  days,  at $2. 50  i>er  day 

1  carpenter,  24  days,  at  $2. 50  per  day 

1  carpenter,  24  days,  at  $2  per  day  . 


0  '.  George  Fre4>born 


I  Month  of  Uay.  1894. 

1  and  2  I  Payrolls.  April,  1804 .... 


Western  Tnion  Telegraph 
Co.,  by  M.  S.  Corbett, 
manager. 


1  scrubber,  18J  days,  at  $1.  20  per  day 

100  sheets  paper,  carbon.  8  bv  12*  incnes. . 
500  sheets  paper.mauif'old.  8  by  1^^  inches, 

for  typewriter,  at  $2  per  M. 
Water  rent  for  first  nuarter.  1894,  from 

Jan.  1  to  Mar.  31  (both  dates  inclusive), 

at  $0  per  year. 
Rental   of 'telephone    from  Jan.    1  to 

Mar.  31.  1894  (both   dates   inclusive), 

at  $48  per  year. 

1,000  bluuks,  contractors'  estimates 

500blunkM,  trans,  vouchers  for  payment, 

at  $7.25  per  M. 
2,000  envelopesa  addressed  Col.  ().  M. 

Pw.  4^  by  9 J.  4  bv  52.  at  $3.10  i)er  M. 
1,000  envelopes,  otticial,  4^  by  OJ 


1,000  envrlopes,  ofticial,  3|  by  6. 

1,000  envelopes,  plain  white,* 3X  bv  0 

250  envelopes,  linen  paper,  at  $3  JhtM.. 

1,000  fasteners  MciiiHs  No.  1 

8  quarts  ink,  Carters  coal  black,  at  50 

cents  per  quart. 
6  quarts  ink,  Faber's  copymi?.  at  50  centft 

per  quart. 
2,000  sheets  paper,  writing,  letter  head, 

half  sheets,  ruled,  at  $4  i>erM. 
8,000  sheets  i>aper,  writing,  let ter,  plain, 

half  sheets,  ruled,  at  $3.10  i>er  M. 
5,000  slu<)ets  paper,  writing,  letter  head, 

half  sheets,  unruled,  nt  $3.60  per  M. 
3,000  sho4>ts  pa]ier,  writing,  letter,  plain, 

half  sheets,  unruled,  at  $3  per  M. 
1,000  sheets  paper,  writing,  letter,  plain, 

8  by  12i,  typewriter. 
2,000  sho<«ts  paper,  writing,  manifold,  8 

by  12^,  typewriter,  at  $2  per  M. 

Transmission  of  telegram  on  official  biisl- 
I      ness,  22  words. 


Two  pieces  oak  timber  (12  by  12  Inches 
bv  18  feet),  432  feet,  at  $.)0  por  M.  feet, 
B'.  M. 


1  snpt^rintendcnt,  1  month,  at  $150  )>er 
month. 

3  asKiHtant  superintendents,  3  months, 
at  $100  per  month. 

1  clerk,  1  month,  at  $150  ])cr  month 

1  eiigineman,  1  month,  at  $00  ]>er  month. 

2  engmemen, 2  months,  at  $80  ]H>r  month. 
1  engineman,  I  month,  nt  $75  per  month. 

4  foremen,  4  months,  at  $75  per  month . . . 
1  watchman,  1  month,  at  $75  per  month.. 

1  watchman,  1  month,  at  $55  per  month.. 
8  watchmen,  3  months,  at  $50  per  month. 

2  watchmen,  2  months,  at  $45  per  month. 

3  lockmen,  3  months,  at  $00  per  month  .. 
3  lockmen,  2  months  and  29^  days,  at  $50 

Iter  month. 
10  lockmen,  18  months  and  29}  days,  at 

$45  per  month. 
22  laborers,  12  months  and  2  days,  at  $45 

per  month. 


Amount. 


$850.50 

180.00 
24.00 

291.25 

23.75 
00.00 
48.00 
22.50 
3.50 
1.00 

2.25 


12.00 


12.00 
3.63 

6.20 

3.10 
2.00 
1.40 
.75 
.85 
4.00 

3.00 


9  30 
18.00 
9.00 
4.90 
4.00 

.22 


150.00 
300.00 

150.00 
90.00 

160.00 
75.00 

800.00 
75.00 
55. 00 

150.  (H) 
90.00 

180.00 

149. 17 

854.25 
543.00 
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Itfmized  atalement  of  expendUures  incurred  on  acconnt  of  appropriation  for  o}}eratin§ni 
care  of  canaU  and  other  worki  of  naviga^on,  indefinite;  applied  to  operating  andean 
of  St,  MartfS  Falls  Canal,  Michigan f  etc. — Conttuned. 


Dat(«. 


1894. 
May     d 


No.  of 
voucher,  i 


1  and  2 


Apr.  30 


ift03.   ; 

Dec.   30 


1894.     > 
Jano    1  ' 


From  whom  purch.iACMl. 


2lo9ith  rf  2Iay,  7.9.V4— Cont'd. 


Pav  rollti,  April,  1894  . 


Edison-Sanlt  Electric  Co  . 


Ferguson   Hardware  Co... 


I         ^<mth  of  June,  1SU4. 
1  and  2  ;  Pay  rolle,  May,  1894 


1  diver,  one-half  day,  nt  f7.50  per  day 

2  stonecniters,  11  j;^  days.  at$4.30pcr'dar. 
1  teamster,  with  team,  2  days,  at  N  per 

day. 
1  machinist,  14|  days,  nt  ^.50  per  day  . . . 
1  cari>enter.  25  da3*s.  at  $2.50  per  day 

1  carpenter,  25  daj  a,  at  $2  per  day 

2  calkors,  33  days,  at  $2.50 per  day 

3  laborers,  194  days,  at  $1.50  per  day 

1  acrubber,  15  daya,  at  $1.20  per  day 

'  Electric  current  for  33  arc  lamps,  from 
I      A)>r.  18  to  Apr.  30.  1894  (both  dates  in- 
I      elusive),   being  13  days,  at  $6.50  per 
mouth  per  lamp. 

'  1  largo  Green  River  stock 

•  1  l^-inch  ri;;ht  dieaiid  gnido .^ 

1  1  ^-inch  left  die  and  f^uide * 


Mnv  31 


I 


9  ; 

9' 
ID 
10 


3     Edlson-Sanlt  Electric  Co  . 


4     "We.'^tern  Union  Telegraph 
I      Company. 


5     Postal  Telegraph  Cable  Co. 
Month  of  July,  1S94. 


July     3  I    1  and  2  j  Pay  rolls,  Juno,  lf94. 


1  superintendent,  1  mouth,  at  $130  per 
month. 

3  a.<«si»tnnt  superintendents,  3  months, 
at  $100  per  month. 

1  clerk,  27  dayi*,  at  $150  per  month 

1  enginenian,  1  month,  at  $90  per  month. 

2  enginemen,  2  months,  at  $80  per  month. 
1  enginenian,  1  month,  at  $75  per  month. 

4  foremen,  4  monthn,  at  $75  per  month  ... 
1  T^atchman,  1  month,  at  $7a  per  mouth. . 

1  watchman,  1  month,  nt  $55  per  month. . 

3  watchmen,  3  months,  at  $50  per  month. 

2  watchmen.  2  months,  at  $45  per  month. 

3  lockraen,  3  month)),  at  $60  per  montli  . . 
3  lockmen,  2  months  and  29^  days,  at 

$50  per  month. 
19  lockmen,  19  month.H,  at  $15  per  month. 
29  laborers,  27  months  and  19(  days,  at 

$45  per  month. 

1  diver,  one-half  day,  nt  $7.50  per  day 

1  teamHter  with  team,  4^  days,   at  $3.50 

per  day. 
1  maciilnist,  9i**o  days,  at  $2.50  per  day  . . . 

1  scrubber.  2QJ  davs,  at  $1.20  per  dav 

Electric  current  ibr  33  arc  lamps,  from 

May  1  to  May  31.  1891  (both  dates  in- 

elusive),    being  1  month,  at  $0.50  per 

month  per  lamp. 
Telegram  to  Sault  Ste.  Marie,  Mich.,  20  > 

words.  I 

Telegram  fiom  Sault  Ste.  Mane,  Mich.,  ! 

20  words.  I 

Telegram  to  Sault  Ste.  Mario,  Mich.,  20  , 

words.  I 

Telegram  from  TVashmgtou.   D.  C,  to  [ 

Detroit,  Mien.,  28  words. 


1  su])erintendont 

3  assistant  .superintendents,  nt  $100  per 
in  out  b. 

1  engincmnn , 

2  engineiuen,  at  $80  per  month 

1  enginenian 

4  foremen,  at  $75  per  montli 

1  w.itchman 

1  watchman 

3  watchmen,  at  $50  j>er  month 

2  watchmen,  1  month  and  24  days,  nt  $45 
per  month. 

3  lockmen,  at  $60  per  month 

3  lockmen.  2  months  and  29^  days,  at  $50 

per  month. 

19  lo<*kuien,  at  $45  per  month 

27  laborers,  26  months  and  13  days,  at  $45 

per  month. 
1  mver,  ^  day,  at  $7.50  per  day 


•ITS 
5o.« 
8CQ 

37.00 

50.  <« 
8:130 
9.S 

92.95 


5.  $4 
8.«> 
11.2$ 


130.00 
300.00 

i:&.oo 

90.00 
160.00 

75.00 
300.00 

75.00 

55.00 
150.00 

90.00 
180.00 
149. 17 

855.00 
1,244.25 

3.75 
15.73 

22.73 
31.50 
214.50 


20 

20 
20 

2S 


15a  00 
aoo  00 

90.00 
160. 00 

75.00 
300.00 

75.00 

65.00 
150.00 

81.00 

180.00 
149.17 

856.00 
1.189.51 


3.75 
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Ilemixed  stutementof  expendiluree  incurred  on  account  of  appropriation  for  operating  and 
care  of  canals  and  other  irorka  of  navigation,  indefinite;  applied  to  operating  and  car^ 
of  St.  Marys  Falls  Canal,  Michigan,  do. — Continned. 


Date. 


Jiilv     3 


July     3 
Jui:c30  I 

July    5 


Juno  30 


vomihlr.  I      *'»•<»"»  ^^'«"  l>urcha«Hl. 


i  Month  of  Julij,  1S84— Cont'd. 


1  and  2  !  Pay  rolL*,  June,  18W. 


Articles. 


1  and  2 
3 


Pay  toUh,  Juno,  1894. 
Justin  E.  Smith 


1  toamster  with  toam,  2  da^'S,  at  $3.50  per 

day. 
1  machinist,  5}  days,  at  $3  jier  day. ... 
1  carpenter,  2I>  days,  at  $2.50  per  day. 


B(»Ard  of  Public  Works,  by 

F.  T.  McDonald,  deputy 

recorder. 
Edison  Sault  Electric  Co., 

by  Samuel  G.  Carleton,  | 

bookkeeper. 

Telephone  and  Telceraph 
Construct-ion  Co.,  Hugh 
McMillan,  treasurer. 


1  scrubber,  18|  day?,  at  $1.20  per  day 

Rent  of  storeroom  atDetroit.  Midi.,  from 
April  1  to  June  30,  1894  (both  days  in- 
clusive), being  3  months,  at  $10  per 
mon.th. 

Water  rent  for  .second  quarter,  1894,  from 
April  I  to  June  30  (both  dates  inclu- 
sive), at  $9  per  year. 

Electric  current  for  33  ai'c  lamps,  from 
June  1  to  Juno  30,  1894  (both  dates  in- 
clusive), being  1  mouth,  at  $6.50  per 
month  per  lamp. 

Rent  of  telephone  from  April  1  to  June 
30,  1894'  (both  days  inclusive),  at  $48 
per  year. 


Amount. 


$7.  CO 

17.00 
05. 00 
22.50. 
30.00 


2.25 


214.50 


12.00 


55, 213.  00 


Abstract  of  hidsfor  supplies  for  operating  and  care  of  Si,  Marys  Falls  Canal,  Michigan, 
received  and  opened  March  S8,  1894,  in  accordance  xcith  advertisement  dated  March  8, 
1894, 


No.  of  ■ 
bids. 


Name  an(}  address  of  bidder. 


J.  T.  Wing  &  Co.,  Detroit  Mich 

Robert  Cr.  Ferguson,  Sault  Ste.  Marie,  Mich  . . . 
P.  M.  Church  &  Co.,  Sault  Ste.  Marie,  Mich. . . . 

Thompson  C.  Gill  &  Co.,  Philadelphia,  Pa 

Boston  Woven  Hose  and  Rubber  Co..  Boston, 
Mass. 

E.  D.  Johnson,  Sault  Ste.  Marie,  Mich Lumber 

L.  D.  Kemp,  Sault  Ste.  Marie,  Mich Coal  . . . 

Frank  Perry,  Sault  Ste.  Marie,  Mlrh I do 

Thomas  C.  Anthony,  Sault  Sto.  Mane,  Mich I do 

I 


Supplie 


Hardware,  ship  chandlery,  etc  . 

do 

do 

do 

do 


Total. 


$2, 617. 83 

3,116.07 

3, 175.  35 

f  384.  80 

t209. 00 

*267.0C 
*471.00 
480. 50 
488.00 


*  Recommended  for  acceptance. 

t  Incomplete;  bid  on  steel- wire  cable  only. 

X  Incomplete ;  bid  on  two  items  of  hose  only. 


MM  3. 


IMPROVEMENT  OF  ST.  MARYS  RIVER  AT  THE  FALLS,  MICHIGAN.    - 

Tlie  project  for  obtaining  a  navigable  channel  of  16  feet  (le]>th 
between  Lakes  Superior  and  Huron  bad  been  barely  completed  when 
the  demands  of  commerce  so  enormously  increased  that  the  work  of 
obtaining  a  depth  of  20  feet  throughout  was  undertaken,  with  the  full 
sanction  of  both  legislative  and  executive  authority. 

A  necessary  part  of  the  project  is  the  construction  of  a  new  lock 
upon  the  site  of  the  old  State  locks,  to  have  a  length  of  800  feet  between 
gates,  with  a  width  of  100  feet  throughout,  a  depth  of  21  feet  on  the 
miter  sills,  and  a  single  lift  approximating  18  feet.  The  canal  is  to  be 
deepened  to  correspond.    The  estimated  cost  of  this  enlargement  of 
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the  canal  system  is  $4,738,865,  for  the  details  of  which  see  p.  2220  et  aeq. 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1887. 

Prior  to  June  30, 1890,  a  total  of  $1,250,000  had  been  appropriated 
for  the  work.  The  river  and  harbor  act  of  September  19, 1890,  appro- 
priated an  additional  $900,000  for  continuing  the  improvement,  with, 
the  provision  '*that  such  contracts  as  maybe  desirable  may  be  entered 
into  by  the  Secretary  of  War  for  materials  and  labor  for  the  entire 
structure  and  approaches,  or  any  part  of  the  same,  to  be  paid  for  as 
appropriations  may  from  time  to  time  be  made  by  law."  The  sundry 
civil  act  of  March  3,  1891,  appropriated  $(>0(),000  for  continuing  the 
improvement  during  the  fiscal  year  ending  June  30,  1892,  and  the 
sundry  civil  act  approved  March  3,  1893,  appropriated  $1,230,000  for 
fiscal  year  ending  June  30,  1894.  The  total  amount  appropriated  to 
date,  therefore,  is  $3,980,000,  with  authority  to  contract  for  all  or  any 
part  of  the  work.  The  sundry  civil  act  of  March  3, 1893,  provided  that 
$25,000,  or  so  much  thereof  as  might  be  necessary,  could  be  expended 
in  widening  the  present  channel  at  the  Elbow  at  the  lower  end  of 
Lake  George,  St.  Marys  River.  A  project  for  widening  the  channel  to 
the  westward  was  approved,  and  the  work  has  been  completed. 

On  June  30, 1893,  the  condition  of  the  work  on  St.  Marys  Falls  Oanal 
and  its  approaches  was  as  follows,  viz: 

The  cofferdam  surrounding  the  site  of  the  800  foot  lock  was  in  good 
condition;  17,720  cubic  yards  of  concrete,  10,30G  cubic  yards  of  cut 
stone,  and  33,576  cubic  yards  of  backing  stone  hatl  been  laid  in  lock 
walls  and  foundations  for  same. 

The  north  wall  was  fifteen  courses  and  south  wall  seventeen  courses 
high  between  the  miter  wall  of  the  upper  lock  gates  and  the  wide  part 
of  the  walls  at  the  lower  end.  The  wide  parts  of  both  walls  at  lower 
end  were  twelve  courses  high,  not  counting  the  extra  course  at  the 
lower  end.  Both  walls  were  stepped  down  to  the  first  course  at  the 
miter  wall  of  the  upper  lock  gates.  From  this  miter  wall  both  walls 
were  stepped  up  so  that  the  wide  part  of  south  wall  at  upper  end  was 
eleven  courses  high,  and  same  part  of  north  wall  was  ten  courses  high. 

A  x)lace  was  left  temporarily  for  tramways  through  the  length  of  the 
lock  chamber,  but  masonry  on  both  sides  of  the  tracks  was  laid  in  both 
the  upper  lock-gate  miter  wall  and  the  upper  guard  gate  miter  wall. 
The  flat  arches  were  in  place  over  four  of  the  culverts  of  upper  lock- 
gate  miter  wall,  and  the  upper  guard-gate  miter  wall  was  eight  courses 
high  at  each  end,  and  was  stepped  down  toward  axis  of  lock. 

Tlie  valves  and  valve-frames  were  delivered;  the  snubbing  hooks 
were  delivered  and  half  of  them  were  in  iwsition;  the  anchorages  for 
the  gates  were  nearly  all  in  place. 

Canal  prism. — Thirty-three  thousand  seven  hundred  and  thirty  cubie 
yards,  bank  measure,  of  Pottsdam  sandstone  had  been  removed  from 
first  setition,  according  to  estimates  for  payment,  and  138,000  cubic 
yards  from  second  section. 

The  following  contracts  were  in  force  durijig  the  fiscal  year,  viz: 


Contractor. 

For—                            Entered  into.'          Remarks. 

Collins  &  Farwell 

Excavating Mar.    1,1889     In  for««. 

Hu|;hea  Broa.  Sc  BangR 

Dunbar  &  Sullivan 

Do 

Buildiner  mason rv                    i  Feb.    9  1891 

Do 

Kxcavation  prism,  first  section !  July  14, 1892 

Excavation  prism,  second  section do 

Coustructinif  floor  800- foot  lock  ...IJau.  30,1893 

Hardware,  ship  chandlery,  etc Apr.  27, 1893 

Lumber ! '..-.do 

Coal |....do 

Do, 
Do. 

Huf^hcs  Bros.  &  Ban^s 

For^uHon  Hardware  Company. 

Do. 
Closed  Dec,  18Q8. 
Do. 

HicklorBro« 

Do. 
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Contractor. 


James  Strachan 

Hoehea  £ro0.  &  Bangs 

K.  J.  Cram 

WiUardS-Pope 

Sonthwark  Foundry  4&  Ma- 

ohine  Co. 
Westingbonae,  Cliarch,  Kerr 

&  Co. 

The  Babcock  &  Wilcox  Co 

JobnM.  Lally 

Simon  Dumond 

lllobiffan   Brass   and  Iron 
Works. 

Bobert  G.  Fergnson 

Hickler  Bros 


For- 


Machine  work 

Turbine  power  plant  800-foot  lock. 
Dredging  at  Elbow,  Lake  George. 

The  gates  for  800-foot  lock 

The  centrifngal  pumps 


The  driving  machinery. 


The  Babcock  &  Wilcox  boilers. . . 

Constructing  clay  dam 

Excavating  within  cofTerdam  and 

building  cribs  within  cofferdam. 

Miter-sill  valves  800-foot  lock 


Hardware,  ship  chandler^*,  etc. 
Coal 1 


Entered  into. 


Apr.  27, 1808 
May  10, 1893 
Juno  17, 1893 
Sept.  29, 1893 
Oct.  20,1893 


.do. 


Oct.  26,1893 
Feb.  12,1894 
Mar.  23, 1894 

Mar.  24, 1894 

Apr.  14, 1894 
do 


Bemarks. 


aosed  Dec.,  1893. 
In  force. 

Closed  Dec..  1893. 
In  force. 
Do. 

Do. 

Do. 
Do. 
Do. 

Do. 

Do. 
Do. 


PROGRESS  MADE  DURING   THE  FISCAL   YEAR  ENDING  JUNE  30,  1894. 

Masonry  construction. — Under  contract  with  Messrs.  Hughes  Bros. 
&  Bangs,  dated  Pebrnary  9,  1891,  masonry  construction  was  begun 
June  24, 1891,  and  was  continued  during  working  seasons  until  Novem- 
ber 10,  1893,  on  which  date  the  masonry  was  completed,  with  the 
exception  of  laying  128  i>ieces  of  coping  stone  adjacent  to  the  anchor 
boxes  and  connecting  rods  for  the  lock  gates.  The  anchor  boxes,  etc., 
had  not  been  delivered  by  the  United  States.  On  November  11, 1893, 
articles  of  agreement  supplemental  to  those  of  February  9, 1891,  were 
entered  into,  in  which  it  was  provided  that  the  laying  of  c^tain  cut 
stones,  128  in  number,  be  deferred  until  the  gate  anchorage  connections 
have  been  placed  by  the  Government,  and  that  the  time  for  the  comple- 
tion of  certain  earth  filling  be  extended.  This  supplemental  agreement 
has  been  extended  to  October  1, 1894,  the  anchorage  connections  not 
being  ready  to  place  in  position.  With  the  exception  of  the  128  stones 
named  above,  all  the  masonry  was  completed  five  days  before  the  expi- 
ration of  the  time  limit  named  in  the  original  contract,  and  a  final 
estimate  has  been  given  for  all  the  work  done  under  contract  dated 
February  9, 1891 ,  except  for  the  laying  of  the  deferred  stone  and  for 
the  earth  filling. 

During  the  fiscal  year  the  following  quantities  represent  the  work 
done: 

Concreto  laid  dariug  fiscal  year:  Cnbic  yards. 

For  fonndations  of  lock  walls 55. 25 

Walls  of  pnmp  wen 219.75 

In  dam  between  locks 815.00 

Under  inlet  and  draft  pipe 190.00 

Total 1,280.00 

Total  concrete  laid  prior  to  July  1,  1893 9,242.00 

Total  to  date '....  10,522.00 

Cut  stone  laid  during  fiscal  year 8,  309. 02 

Cut  stone  laid  prior  to  July  1,  1893 10,306.00 

Total  to  date 18,615.02 

Backing  stone  laid  during  fiscal  year 14, 700. 04 

Backing  stone  laid  prior  to  July  1,1893 •  33,576.00 

Total  to  date 48,276.04 

Total  masonry  to  date,  of  which  13,985.55  is  mortar  and  spa  wis 80, 876. 61 
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Of  the  total  masonry  59.7  i>er  cent  is  backing,  23.1  per  cent  cnt  stone,  17.2  per  cent 
mortar  and  spawls. 

Total  pieces  of  cut  stone  required  for  lock 14, 278 

Tota]  pieces  of  cut  stone  laid  in  lock 14,150 

Earth  filling  behind  lock  walls,  66,920  cubic  yards,  of  which  55,748  cubic  yards 
were  placed  during  the  fiscal  year. 

Of  all  the  backing  stone  laid  the  contractors  furnished  44,513.25  cubic  yards,  and 
the  United  States  3,762.79  cubic  yards,  the  latter  being  stone  saved  from  the  walls 
of  the  old  Stat«  locks  (of  1855). 

Kelly 8  Island  stone  in  "  the  rough  " :  Piee«. 

Landed  at  Sault  Ste.  Marie  to  da*o 15, 204 

Cement  received  and  used  during  fiscal  year:  Barrel*. 

Portland 2,960 

Natural 23,162 

Total 26,122 

Total  cement  (Portland  and  natural)  received  and  used  to  June  30,  1893 53, 835 

Totaltodato 79,957 

DEEPENING  CANAL,  PRISM. 

This  work  is  divided  into  two  sections  and  is  done  nnder  two  con- 
tracts by  the  same  contractors,  Messrs.  Dnnbar  &  Sullivan. 

First  section. — The  material  to  be  removed  consisted  of  about  138,700 
cubic  yards  of  Potsdam  sandstone  rock  in  situ.  A  depth  of  24.G8  feet 
is  reiquired,  and  the  contract  price  is  (1.53  per  cubic  yard,  bank  meas- 
ure. The  total  to  June  30,  1894,  of  the  estimates  for  excavation  is 
72,076  cubic  yards,  bank  measure,  of  which  38,340  cubic  yards  were 
excavated  during  the  fiscal  year. 

Second  section. — ^The  material  to  be  removed  consisted  of  about  138,800 
cubic  yards  of  Potsdam  sandstone  rock  in  situ.  A  depth  of  24.68  feet 
is  required,  and  the  contract  price  is  $1.47  i>er  cubic  yard,  bank  meas- 
ure. The  total  to  Juno  30,  1894,  of  the  estimates  for  excavation  is 
110,951  cubic  yards,  bank  measure,  of  which  62,177  cubic  yafds  were 
excavated  during  the  fiscal  year. 

Four-fifths  of  the  total  area  comprised  in  two  contracts  has  been 
dredged  over.  The  contracts  for  this  work  have  been  extended  from 
June  30, 1894,  to  July  1, 1895. 

DAM  BETWEEN   LOCKS. 

Work  of  excavating  trench  for  concrete  dam  between  locks  was  com- 
menced June  5,  1893.  The  work  of  building  dam  commenced  August 
14  and  was  practically  completed  September  13.  The  work  of  building 
a  wall  of  clay  by  concrete  dam  was  completed  November  8,  except  that 
portion  around  inlet  pipe. 

PIER   IN   SLIP   AT   CORNER   OF   OLD  FORT   BRADY* 

The  slip  between  the  Union  Bock  property  and  the  canal  grounds  at 
the  corner  of  old  Fort  Brady  was  lengthened.  This  made  it  necessary 
to  build  about  100  feet  of  pier,  and  it  was  done  by  day's  labor. 

CLAY  DAM  BETWEEN   CANAL   AND  RIVER. 

John  M.  Lally,  contractor;  contract  dated  February  12,  1894. 
This  work  consists  of  digging  a  trench  to  bed  rock  and  building  in 
it  a  wall  of  puddled  clay,  about  4  feet  thick,  to  the  height  of  the  upper 


Digitized  by  VjOOQIC 


APPENDIX  M  M — REPORT  OF  COLONEL  POE.      2291 

copmg  of  the  lock  walls;  tbe  spaces  between  the  clay  wall  and  the 
slopes  of  the  trench  to  be  refilled  with  the  material  excavated  from  the 
trench.  The  clay  wall  is  to  connect  with  the  west  end  of  the  north 
wall  of  the  lock  and  run  westerly  about  1,000  feet. 

WIDENING  CHANNEL  AT  "ELBOW,"  LAKE   GEORGE. 

This  channel  has  been  widened  for  a  distance  of  2,600  feet;  59,843 
cubic  yards  of  earth  were  removed  during  the  fiscal  year  and  the  project 
completed.    R.  J.  Oram  was  the  contractor. 

TURBINE  POWER   PLANT. 

The  draft  and  inlet  pipes  for  this  plant  were  placed  in  position,  tested 
and  accepted.  The  bell  piece,  8  feet  long,  has  not  been  laid  yet.  The 
remainder  of  this  plant  can  not  be  installed  until  the  macJiine  house  is 
more  advanced.    Hughes  Bros.  &  Bangs  are  the  contractors. 

LOOK  GATES. 

The  total  amount  of  soft  steel,  2,404,657  pounds,  required  for  the 
construction  of  the  gates  has  been  received  at  the  Detroit  Bridge  and 
Iron  Works.  The  work  completed  and  ready  for  shipment  is  repre- 
sented by  380,000  pounds  soft  steel,  25,700  pounds  forged  steel,  10,560 
pounds  of  cast  steel,  and  3,990  pounds  of  bronze.  The  work  partially 
completed  and  under  way  is  represented  by  800,000  pounds  of  soft  steel, 
90,000  pounds  of  forged  steel,  and  25,000  x)ounds  of  cast  steel.  One 
set  of  small  gates  is  practically  c6mpleted  and  ready  for  shipment. 
About  one-third  of  the  remainder  of  the  small  gates  is  finished. 

A  large  amount  of  preparatory  work,  such  as  shearing  to  size  the 
web  and  sheathing  plates,  making  templates,  etc.,  has  l^en  done  on 
the  large  gates. 

The  erector  is  now  on  the  ground  preparing  for  the  erection.  Willard 
S.  Pope  is  the  contractor. 

CONSTRUCTION   OF   THE  FLOOR   OF  800-FOOT   LOCK. 

This  work  was  commenced  April  14, 1894,  and  is  progressing  satis- 
factorily. Seven  thousand  eight  hundred  and  seventy-six  cubic  yards 
of  broken  stone  and  bed  rock  were  removed  from  the  bottom  of  the 
lock  pit;  2,020  cubic  yards  of. concrete  were  laid;  1,260  holes,  aggre- 
gating 4,541  linear  feet,  were  drilled;  58,718.56  pounds  of  iron  were 
used,  and  226,512  feet  B.  M.  white  pine  timber.  Hughes  Bros.  &  Bangs 
arc  the  contractors. 

EXCAVATION   FOR   SITE   OF   THAT   PORTION    OF  NORTH    PIER   WITHIN 

COFFERDAM. 

The  material  was  excavated  to  rock  for  the  required  length  and 
breadth.  Total  material  excavated,  5,135.17.  Hughes  Bros.  &  Bangs 
Avere  the  contractors. 

EXCAVATING   AND   BtXTLDINO   CRIBS   WITHIN    COFFERDAM. 

Simon  Dumond,  contractor;  contract  dated  March  23,  1894. 
The  work  to  be  done  under  this  contract  consists  of  an  excavation 
for  the  foundation  of  the  power  house,  removing  all  necessary  material 


Digitized  by  VjOOQIC 


2292      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

inside  the  cofferdam  at  both  ends  of  the  800-foot  lock,  and  of  bnilding 
thf  ee  cribs,  one  crib  150  feet  long  at  the  east  end  of  the  south  wall  of 
the  lock;  one  crib  102  feet  long  at  the  east  end  of  the  north  wall  of 
the  lock,  and  one  crib  126  feet  long  at  the  west  end  of  the  north  wall 
of  the  lock. 

Total  earth  excavated,  4,777  cubic  yards.  Total  rock  excavated,  150 
cubic  yards.    Total  timber  framed,  2,165  cubic  feet. 

MITER-SILL   VALVES,   800-FOOT  LOCK. 

This  work  is  under  contract.  The  contract  time  has  been  extended 
to  September  1, 1894.  The  Michigan  Brass  and  Iron  Works  Company 
are  the  contractors. 

PRESENT   CONDITION   OF   THE   WORK. 

Cofferdam. — Clay  was  rammed  into  the  cofferdam  until  the  25th  of 
September,  1893,  at  which  time  it  was  permanently  discontinued.  The 
dam  remains  very  tight.  The  lock  wall  being  completed  there  is  no 
further  use  for  that  part  of  the  dam  above  the  locks  except  about  250 
feet  at  the  extreme  western  end.  During  the  winter  season  the  wickets 
of  the  movable  dam  were  sheathed  and  the  dam  closed,  so  that  if  a 
leak  had  occurred  the  water  below  the  movable  dam  would  have  soon 
lowered  to  the  level  of  the  leak. 

Pumping  plant — The  pumping  plant  remains  the  same  as  last  year, 
viz,  one  10-inch  centrifugal  pump 5  one  5-inch  contrifugal  pump;  one 
8-inch  piston  pump.  The  plant  has  not  been  used  to  more  than  one- 
fourth  its  capacity.  On  the  10th  of  December  the  daily  pumping  was 
discontinued,  the  pit  being  pumped  out  about  once  in  twenty  days. 
On  the  14th  of  April  daily  pumping  was  resumed. 

Lock  gates. — The  work  is  under  contract  and  is  progressing  at  about 
the  rate  called  for  in  the  specifications.  The  contract  time  for  com- 
pletion is  November  15, 1894. 

Valve  and  gate  engines,  pumps,  and  accumulators. — The  designs,  draw- 
ings, and  specifications  are  complete  and  ready  to  forward  to  the  Chief 
of  Engineers  for  approval. 

Lode  floors,  culverts,  etc. — This  work  is  under  contract  and  is  pro- 
gressing at  about  the  rate  specified.  The  contract  time  for  completion 
is  December  15, 1894. 

Turhine-power  plant. — The  work  is  under  contract.  The  contract 
time  for  the  completion  of  this  work  will  be  one  hundred  and  twenty 
days  after  the  contractors  have  been  given  notice  to  complete  it. 
This  notice  can  be  given  at  any  time  after  October  15,  1893.  The 
installation  of  this  plant  is  dependent  upon  the  completion  of  the 
machine  house  up  to  and  including  girders  for  first  floor. 

Pumping  plant  for  800'foot  locJc. — This  work  is  under  contract.  Its 
installation  is  dependent  upon  the  construction  of  the  basement  of  the 
machine  house.  The  contract  time  for  its  completion  is"^!N"ovember  15, 
1894. 

Masonry  800-foot  lock. — The  mavsonry  is  completed,  except  the  lay- 
ing of  128  stones.    The  snubbing  hooks  are  in  place. 

WATER  LEVELS. 

Daily  water-gauge  readings  above  and  below  the  locks  were  con. 
tinned  during  the  year,  and  the  annual  means  for  the  calendar  year  1893 
and  the  monthly  means  for  the  various  months  in  the  fiscal  year  have 
been  computed.  In  order  that  these  published  tables  may  be  kept  up 
to  date  the  various  monthly  and  annual  means  of  Lake  Superior, 
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St.  Marys  River  just  below  tlie  locks,  and  Lake  Huron  are  submitted 
herewith,  and  are  as  follows: 

£levaiion8  ahove  eca  level. 


Month. 


July,  1893 

Aiieu8tl893 ,.. 

September,  1883 

October,  1893 

November,  1893 

December,  1893 

Annual  mean  (calendar  year) 

January,  1894 

Febraary.  1894 

March.  1894 

April,  1894 

May,  1891 

June,  1894 


Lake 
Superior. 


Feet. 

601.952 

601.036 

601.906 

601. 847 

001.792 

601.256 


601. 317 


601. 035 
600.951 
600.841 
601.232 
602.204 
602.444 


St. Mary  8 
Illver. 


582. 526 


582. 653 
582.615 
582.789 
582.393 
582. 870 
583.071 


Lake 
Huron. 


Faet. 
580.84 
580.70 
580.41 
680.25 
679. 97 
679. 77 


580.09 


679.72 
679.73 
679.88 
680.11 
680.51 
580.81 


Difference  in  elevatiofi. 


Month. 


July,  1893 

August,  1893 

September,  1893 

October,  1893 

Novem  ber,  1 893 

December,  1893. 

Annual  mean  (calendar  year) 

January,  1894 

February,  1894 

March,  1894 

April,  1894 

Miiy,1894 

June,  1894 


Between 
Lake  Su- 
perior 
and  Lake 
Huron. 


Feet. 
21.11 
21. 33 
21.50 
21.65 
21.82 
2L49 


21.25 


21.31 
21.22 
20.96 
21.12 
2L69 
2L63 


Between 
Lake  Su- 
perior 
and  St. 
Marys 
River. 


Feet. 
18.86 
19.11 
19.00 
19.03 
19.07 
15.75 


18.79 


18.38 
18.34 
18.05 
18.84 
19.33 
19.37 


Between 
St.Mary8 
Kiverand 

Lake 
Huron. 


Feet. 
2.25 
2.23 
2.40 
2.62 
2.75 
2.74 


2.44 


2.93 
2.88 
2.91 
2.28 
2.36 
2.26 


Diagrams  showing  water-level  curves  for  lakes  Superior  and  Huron 
from  January,  1890,  to  date  are  transmitted  herewith. 

Cement  tests. — A  series  of  cement  tests  and  experiments  of  profes- 
sional interest  have  been  carried  on  under  the  direction  of  Mr.  E.  S. 
Wheeler,  assistant  engineer,  by  Mr.  L.  C.  Sabin,  assistant  engineer. 
A  description  of  these  tests  and  experiments,  together  with  a  detailed 
description  of  the  operations  during  the  last  fiscal  year,  will  be  found 
in  Mr.  E.  S.  Wheeler's  report,  appended  hereto. 

The  work  is  under  the  local  charge  of  Mr.  B.  S.  Wheeler,  assistant 
engineer.  He  has  been  assisted  at  various  times  during  the  year  by 
Assistant  Engineers  Joseph  Eipley,  J.  L.  Callard,  Frank  Reed,  L.  C. 
Sabin,  B.  Rohnert,  F.  C.  Shenehon,  and  C.  Y.  Dixon ;  Clerk  R.  Common, 
Draftsman  A.  Mangelsdorf,  and  Inspector  L.  P.  Morrison. 

Assistant  Engineer  David  Molitor  is  inspector  for  the  lock  gates. 
Mr.  F.  M.  Dunlap  has  been  employed  in  this  office  during  the  fiscal 
year  designing  and  preparing  drawings  and  specifications  for  the  oper- 
ating machinery. 

The  estimated  cost  of  the  enlargement  of  the  canal  system  is 
$4,738,865,  of  which  $3,980,000  has  been  appropriated,  $25,000  of  which 
may  be  expended  in  widening  the  channel  at  the  '*  elbow "  in  Lake 
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George,  St.  Marys  Biver.  This  latter  work  is  not  incladed  in  my  esti- 
mate printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887, 
p.  2280  et  seq.  The  amount  yet  to  be  provided  by  appropriation,  there- 
fore, is  $783,365,  of  which  amount  $500,000  will  be  required  during  the 
fiscal  year  ending  June  30, 1896: 

Total  expenditure  to  June  30,1893 • $1,442,567.80 

Expended  during  fiscal  year  (exclusive  of  outstanding  liabilities) 819, 414. 87 

Totalexpendituresto  June  30, 1894...- 2,261,982.57 

The  work  is  in  the  collection  district  of  Superior,  Michigan.  The  nearest  port  of 
entry  is  Marquette,  but  Sault  Ste.  Marie  i»  a  subport.  The  nearest  light-bouses  are 
the  beacons  on  the  western  end  of  the  canal,  and  Fort  Brady  is  within  a  mile. 

Money  statement 

July  1, 1893,  balance  unexpened $2,537,458.83 

June  30, 1894,  amount  expended  during  fiscal  year 819, 414. 87 

July  1,1894,  balance  unexpended - 1,718,043.96 

July  1,1894,  outstanding  liabilities $85,562.60 

July  1, 1894,  amount  covered  by  uncompleted  contracts  . ..    769, 474. 06 

855,036.66 

July  1, 1894,  balance  available 863,007.30 


Amonnt  (estimated)  required  for  completion  of  existing  project 783, 865. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1896 •-.      500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


AppropriationB  for  improving  St.  Mary$  River,  Michigan. 

August  5, 1886 $250,000 

August  11, 1888 1,000,000 

September  19, 1800 900,000 

March  3,  1891,  sundry  civil  biH 600,000 

March  3,  1893,  sundry  civil  bill 1,230,000 

Total 3,980,000 

Abstract  of  bids  for  the  gates  for  the  SOO-foot  lock,  St.  Marge  Falls  Canal,  Michigan, 
received  and  opened  September  19,  189S,  in  accordance  with  advertieement  dated  July  31, 

1893. 


Ko. 


Kamo  and  address  of 
bidder. 


Willard  S.  Popo,  Detroit, 
Mich 

Chicaj^o  Ship  Buildin; 
Co.,  South  Chicago 

RItor  &  Conley,  Pitta- 
burg,  Pa 


in   Buildinfi: 
Co.,  South  Chicago.  Ill 
&    '■     ' 
K,  ] 
King  Bridge  Co.,  Clove- 
land,  Ohio 

John  P.  McGuire,  Cleve- 
land. Ohio 

Detroit  Dry  Dock  Co., 
Detroit,  Mich 


0. 

^  O  O 
CO 


CtnU. 
5.9 

7.28 

6.75 

7 

7.9 

9.3 


s-g 


CenU. 
27.25 

13 

37 

42 

37.67 

48.5 


"8 


*>p  p 

«S  AO. 


CtnU. 
9.25 


11 
10.7 


9.6 
13 


If 

u 


CmU. 
6 

6.4 

9.4 

4.5 

8 

9.3 


6^ 

-S 

3^ 

boephor  or  alum  inn 
bronze,  5,322  poun 
(prico  per  pound). 

mi 

Total. 

P.         |o 

Pi* 

CenU, 

35 

$60.00 

f2, 100.  CO 

*$182,e06.99 

37.5 

100.00 

1, 470. 00 

199,271.05 

62.6 

87.50 

3.446.10 

218.499.87 

30 

£0.00 

1,000.00 

224,617.18 

45 

70.00 

2,100.00 

244,023.60 

51.75 

75.00 

1,500.00 

1291,732.38 

'  Recommended  for  acceptance. 


t  Guaranty,  justification,  and  certificate  not  executed. 
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Abstract  of  bids  for  pumping  plant  of  the  BOO-foot  lock,  St.  Marys  Falls  Canal,  Michigan, 
received  and  opened  September  S7,  189S,  in  accordance  with  advertisement  dated  July 
29, 1803. 


Ko. 


Name  and  addreiw  of  bidder. 


(A)  For  the  (B)  For  the 
centrifugai      driving 
pumps,     maoliinery. 


(C)  For  the 

Babcock  &, 

Wilcox 

boilers. 


Southwark  Foandrv  and  Machine  Co.,  Philadelphia,  Pa.* 

Mackintosh,  Hemphill  &,  Co..  Pittsburs,  Pa 

Morgan  Engineering  Co..  Alliance,  Ohio 

Wcstinghouae,  Church,  Kerr  &  Co..  New  York.  N.  Y.*.. 

Manning,  Maxwell  &  Moore.  New  York,  N.  Y 

Morgan  iingineering  Co.,  Alliance.  Ohlot 

The  Babcock  &  Wiicox  Co.,  New  York,  N.  Y.* 

Manning,  Maxwell  &.  Mooro,  New  York,  N.  Y 


$21,935 

35,000 
46.772 


$16,375  . 
16.012  . 
17,485  L 


$47. 574 
48,935 


*  Recommended  for  acceptance. 

t  No  separate  bid  made;  incladed  in  bid  No.  3,  item  A. 

Abstract  of  bids  for  constructing  a  clay  dam  at  the  west  end  of  the  SOO-foot  lock,  St.  Marys 
Falls  Canal,  Michigan,  received  and  opened  February  6,  1894,  in  accordance  with  adver- 
tisement dated  January  16,  1894, 


No. 


Name  and  address  of  bidder. 


Excavating 
and  disposing 
of  materia], 
7,500  cnbio 
yards,  more 
or  less  (per 
cubic  yard). 


John  M.  Lally,  Detroit,  kick 

B.  McRvoy  and  L.  J.  Cody,  Saiilt  Ste.  Ma- 
rie, Mich 

Hughes  Bros.  &  Bangs,  Syracuse,  N.  Y  . . . 

James  L.  LipsettanoBolMrt  Gregg,  Sault 
Ste.  Marie,  Mich 

Sadler  &  Allen,  Detroit.  Mich 

Martin  Lynch.  Sault  Ste.  Marie,  Mich  . . .. 

Simon  Dumond.  Sault  Ste.  Marie,  Mich. 

A.  Mitchell,  Sault  Ste.  Marie.  Mich 

James  Strachan,  Sault  Ste.  Marie,  Mich 


$0.65 

1.30 
1.50 

1.25 
1.41i 
1.50 
2.40 
2.50 
8.47 


Furnishing 

Refilling  or 

and  building  i  building  into 

into  wall     ;  embankment 

clay,  4,200 

material,  550 

Approxi- 

onbic yards, 

cubic  yards, 

mate  total. 

more  or  less 

more  or  less 

(per  cubic 

(per  cubic 

yard). 

yard). 

$0.85 

$0.15 

*$8,527.50 

1.20 

.45 

15,037.00 

1.50 

.50 

17, 825. 00 

2.00 

.50 

18,050.00 

1.75 

.30 

18, 115. 00 

1.75 

.45 

18,847.50 

.75 

.49 

21,419.50 

1.20 

.50 

24.066.00 

1.24 

.50 

81,506.00 

*  Recommended  for  acceptance. 

Abstract  of  bids  for  supplies  for  improving  Saint  Marys  JRiver,  Michigan,  received  and 
opened  March  28,  1894,  in  accordance  with  advertisement  dated  March  8,  1894, 


No. 

Name  and  address  of  bidder. 

Supplies. 

Totol. 

I 
2 

Robert  G.  Ferguson,  Sault  Ste.  Marie,  Mich 

P.  M.  Church  &  Co.,  Sault  Ste.  Marie.  Mich 

Hardware,  ship  chandlery,  etc . . . 
do 

*$l,548.n 
1,620.13 

3 

1 
2 
3 

Boston  Woven  Hose  and  Rubber  Co.,  Boston,  Mass. 
Hickler  Bros.,  Sault  Ste.  Marie,  Mich 

do 

N38. 25 

Coal 

*868.50 

Frank  Perry,  Sault  Ste.  Marie,  Mich 

do 

871. 25 

L  D  Keron  Sault  Ste.  Marie  Mich 

do 

881.25 

Thomas  C.  Anthony,  Sault  Ste.  Marie,  Mich 

do 

892.00 

*  Recommended  for  acceptance. 

f  Incomplete,  bid  on  five  items  of  hose  and  packing  only. 
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AhBtract  of  bids  for  (A)  eicavaiion  within  cofferdam;  (B)  building  crib$  within  coffer- 
dam; (C)  miter-aill  valves  for  the  SOO-foot  lock,  St,  Marys  Falls  Canal,  Michigan;  re- 
ceived and  opened  on  March  13, 1894,  in  accordance  with  advertisement  dated  Februanf 
9,  1894, 

A.-EXCAVATION  WITHIN  COFFERDAM. 


Na 


Kame  asA  address  of  bidder. 


Earth  ex- 
cavation, 
29,950  cabic 
yards  more 

or  leas 

(percnbic 

yard). 


Simon  Damond,  Sanlt de  Saist^  Harie,  Mich «... 

Sadler  &  Allen,  Detroit,  Mich 

DaDiel  W.  PoweU  and  Edward  and  John  Mitchell,  Mar- 
quette, Mkh ,. 

Hughes  Bros,  dc  Bangs,  Syracuse,  N.  T 

ArMitcbell.  Sault  de  Sainte  Marie,  Mich 

James  L.  Lipsett  and  Kobert  Gregg,  Saolt  Ste.  Marie,  Mich 


Rock  ex- 
cavation, 
4,540  cubic 
yards  more 

or  less 

(per  cubic 

yard). 


Total. 


$0.45 
.45 


.74  ' 
.82  i 
.831, 


$1.25 
1.30 

.90 
1.12 
1.23 
1.851 


"  $19. 152. 50 
19,379.50 

22,836100 
27,247.80 
SO,  143. 20 
33,339.15 


'Recommended  for  acceptance. 
B— BCILDIXG  CRIBS  WITHIN  COFFERDAM. 


Ko. 


Name  and  address  of  bidder. 


Simon  Dnmond,  Sanlt  de  Sainte  Marie,  Mich 

Martin  Lynch,  Saul t-de  Salute  tfarie.  Mich 

Sadler  A,  Allen.  Detroit,  Mich 

Daniel  W.  Powell  and  Edward  and  John  Mitchell,  Mar- 
quette. Mich 

A.Mitchell,  Sanlt  do  Sainte  Marie,  Mich 

James  L.  Lipsett  and  Robert  Gregg,  Sanlt  Ste.  Marie,  Mich 

HnghesBros.  &  Bangs,  Syracuse,  N.T 

C.  E.  Mitehell  &  Co.,  Lndingtou,  Mich 


etc..  40,000    •.  Rrtft  «„i:«« 

cubic  feet  l^ISS.^'Z^}^ 

moreor      y«^».raore 

iMs^ner    |Orlesa(per 

c;b?cfKI).«"^i«y"*»- 


Genu, 


^ 


9 


Total. 


Genu. 
40    > 
00 
53 

*$4.800.00 
5,500.00 
6,715,00 

50    1 
56    ' 

^; 

80 

t  e.  150.  CO 
0,225.00 
0,992.50 
7,450.00 
8,000.00 

*  Recommended  for  acceptance;  bid  made  on  same  blank  with  Item  A. 
t  Bid  made  on  same  blank  with  Item  A. 

C.-MITERSILL  VALVES. 


No. 


Name  and  address  of  bidder. 


Michigan  Brass  and  Iron  Works,  Detroit,  Mich 

Andrew  Harvey,  Detroit,  Mich 

Frontier  Iron  Works,  Detroit,  Mich 

James  Flower,  Bro.  &  Co.,  Detroit,  Mich 

Robert  C.  Bialy.  Bay  City,  Mich 

Man  hard- Joplfng^  Company,  Limited,  Marquette,  Mich 

Hughes  Bros.  &Bangs,  Syracuse.  N.  Y 

Murdock  Valve  Company,  Detroit,  Mich 


Amount. 


»$2,390 
2,442 
2,750 
2,950 
2,0^ 
3.450 
3,500 
3,850 


"  Recommended  for  acceptance. 


repokt  of  mr.  e.  8.  wheeler,  assistant  engineer. 

United  States  Engineer  Office, 
Sault  de  Sainte  Marie,  Mich,,  July  S,  1894, 
Colonel:  I  have  the  honor  to  make  the  followlDg  report  of  operations  connected 
with  the  improving  St.  Marys  River,  Michigan,  daring  the  fiscal  year  ending  June 
30,1894: 

There  have  been  no  accidents  of  magnitude,  or  any  unusual  events  connected  with 
the  prosecution  of  the  work  during  the  fiscal  year. 
There  have  been  no  leaks  iu  tlie  cofi'erdam. 
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The  lock  ma«onry  lias  been  completed.  The  canal  above  the  lock  has  been  so  far 
conij^leted  that  theio  is  no  longer  any  grounding  of  boats  iii  this  part  of  tho*cana]. 

The  lock  floor  is  well  under  way  and  will,  no  doubt,  bo  completed  this  season. 

The  following  contracts  have  been  in  force  during  the  year.  The  list  h^s  been 
prepared  by  Clerk  K.  Common: 


Contractor. 


Collina  &  Farwell 

Hughes  Brott.  Se.  Dongs ■ 

Do 

Dar.har  &  SuiUvau 

Do 

Hughes  Bros.  &  Bangs 

Ferguson  Hardware  Company.. 

Hickler  Brothers , 

E.  D.  Johnson 

James  Strachan 

Hughes  Bros.  &  Bangs 

B.  J.  Cram 

Hughes  Bros.  &.  Bangs 

Willard  S.  Pope :.... 

Sonthwark  Foundry  and  Ma- 
chine Company. 

Westinghouse,  Church,  Kerr  &, 
Co. 

Babcock  &.  Wilcox  Co 

Hughes  Bros.  &,  Bangs 

JohnM.  Lally 

Simon  Dumond 

Michigan  Brass  and  Iron  Works 

Hickler  Brothers 

Robert  G.  Ferguson 


For— 


Excavating  lock  pit 

Building  masonry 

Excavating  material 

Excavating-  material  section 

1,  canal. 
Excavating  material  section 

1,  canal. 

Constructing  lock  uoor 

Hardware  and  ship  chandlery. 

Furnishing  coal 

Lumber  and  shingles 

Machine  work 

Turbine  power  plant 

Excavatinj^     "elbow,"      St. 

Marys  River. 
Excavating  west  end  north 

wall. 

Gates,  etc 

Centrifugal  pumps 


Driving  machinery. 


Babcock  &.  Wilcox  boilers — 

Building  masonry 

Clay  dam 

Excavating  and  building  cribs 

Gate  valves 

Furnishing  cool 

Hardware,  ship  chandlery,  etc 


Entered 
inte — 


Mar.  1.1889 
Feb.  0,1891 
Oct.  28,1891 
July  14, 1892 

....do. 


Remarks. 


I 


In  force. 

Closed  Decern l>er,  1893. 
Closed  May.  1894. 
In  force. 

Do. 


Jan.  30, 1893  Do. 

Apr.  27, 1893  ■  Closed  July,  1893. 

io j  Closed  Novera  ber,  1803. 

do I  Closed  December,  1893, 

do I  Closed  November,  1893. 

May  10. 1893  ,  In  force. 

June  17, 1893  '  Closed  December,  1833. 

Aug.  25, 1893  ;  Closed  June,  1894. 


Sept.  29, 1893 
Oct.  20,1893 


.do. 


Oct.  26. 1893 
Nov.  11, 1893 
Feb.  12. 1894 
Mar.  23, 1894 

....do 

Apr.  14. 1894 
do 


In  force. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Fifteen  contracts  in  force  June  30,  1894. 


pi;mpi-ng  plant. 

The  pumping  plant  remains  the  same  as  last  year,  viz :  One  10-inch  centrifugal 
pump;  one  5-iuch  centrifugal  pump;  one  8-inch  piston  pump.  This  plant  has  not 
been  used  to  more  than  one-fourth  its  capacity.  On  the  10th  of  December,  the  daily 
pumping  Tvascli  scon  tinned,  the  pit  being  pumped  out  about  once  in  twenty  days.  On 
the  14  th  of  April  daily  pumping  was  resumed. 

COFFERDAM. 

Clay  was  rammed  into  the  cofferdam  until  the  25th  of  September,  at  which  time 
it  was  permanently  discontinued.  The  dam  remains  very  tight.  The  lock  wall 
being  completed,  there  is  no  further  use  for  that  part  of  the  dam  above  the  locks 
except  about  250  feet  at  the  extreme  western  end. 

During  the  winter  season  the  wickets  of  the  movable  dam  were  sheathed  and  the 
dam  closed,  so  that  if  a  leak  had  occurred  the  water  below  the  movable  dam  would 
have  soon  lowered  to  the  level  bf  the  leak. 

PIEK  IN   SLIP  AT  CORNER   OF   OLD   FORT   BRADY.       « 

The  slip  between  the  Union  Dock  property  and  the  canal  grounds  at  the  corner 
of  old  Fort  Brady  was  lengthened.  This  made  it  necessary  to  build  .about  100  feet  of 
pier ;  this  was  done  by  day  labor. 

A  clay  dam  has  been  begun  between  the  canal  and  the  river.  The  purpose  of  this 
dam  is  to  prevent  the  water  from  breaking  through  from  the  canal  into  the  rapids. 
About  100  linear  feet  have  been  completed  by  day  labor.  The  earth  is  first  removed 
do.wn  to  the  solid  rock,  the  trench  is  then  filled  with  well-rammed  clay.  This  small 
amount  was  done  by  day  labor  for  the  purpose  of  determining  the  character  of  the 
work.    The  remainder  has  been  let  by  contract,  and  is  now  under  construction. 


LAKE  GEORGE   WORK. 


Some  work  has  been  done  in  Lake  George,  widening  the  channel  at  the  "Elbow." 
This  contract  was  obtained  by  R.  J.  Cram.  The  channel  was  increased  in  width  for 
a  distance  of  2,600  feet.    There  were  59,843  yards  of  earth  removed. 
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WATKU   LKVELS. 

The  water  level  obsorvatioas  have  beeu  made  daily  during  the  year.     Tho  raonthiy 
means  and  differences  are  as  follows : 

^^^^'  Fectabore 

July :  sea  level. 

Above  locks : 601.952 

Below  locks 583.088 


Dificreuco 19. 027 


November : 

Above  locks 601.792 

Below  locks 582. 720 


Difference 19.072 


Difference 18. 382 


Difference 18. 336 
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1894— Coutinned.  p^^t  ^y^^ 

June :  sea  lerel. 

Above  locks 602.444 

Below  locks 583.071 

Difference ^ 19.373 

The  general  outline  of  work  on  lock  for  the  year  is  as  follows: 

Thid  item  has  been  prepared  under  the  direction  of  Clerk  R.  Common  by  Inspector 
Fleming. 

The  work  during  the  season  of  1893  was  done  under  same  system  as  in  1892. 

Operaiiona  at  atone  yard, — In  dressing;  stone  for  face  and  sp'ecial  parts  of  masonry 
of  800- foot  lock,  Contractors  Hughes  Bros.  &,  Bangs  had  in  operation  the  same  plant 
as  in  1892,  which  was  repaired  and  fitted  up  and  made  reauy  for  the  season's  work 
early  in  February.  The  work  of  setting  zinc  patterns  in  ffhape  was  commenced 
March  20,  and  on  March  27  a  force  of  laborers  began  the  work  of  clearing  snow  from 
the  track  of  travelings  crane,  which  was  from  2  to  6  feet  deep.  On  March  30  the 
crane  and  the  4  planers  were  started  with  a  full  force  operating  both  day  and  night, 
working  eleven  hours  during  the  day  and  eleven  and  a  half  at  night.  The  work  of 
planing  stone  continued  nntil  November  11,  when  it  was  completed.  Considerable 
delay  during  the  season  was  occasioned  by  breakages;  in  some  instances  duplicate 
parts  were  required  from  the  manufacturers  in  Vermont.  The  force  employed  in 
operating  this  plant  was  the  same  as  in  1892.  The  planer  chips  were  deposited  at  east 
.  end  of  yard,  and  some  of  this  material  was  used  by  the  Government  making  walks 
and  as  top  dressing  for  piers.  After  the  work  of  planing  stone  for  the  lock  was 
completed  the  plant  was  left  intact,  the  planer  shed  being  suitably  inclosed  to  pro- 
tect machineij  from  the  weather. 

The  work  of  cutting  stone  was  commenced  April  10  with  a  force  of  70' cutters  and 
the  usn^l  complement  of  attendants.  This  force  was  increased  and  reached  a  maxi- 
mum of  146  cutters,  September  11.  The  force  was  reduced  to  85  cutters  on  Novem- 
ber 13  and  gradually  reduced  from  this  date  until  November  20  when  the  total  num- 
ber of  eut  stone  required  for  the  masonry  of  the  800-foot  lock  was  completed. 

The  work  of  cutting  channels  in  stone  to  admit  snubbing  hooks  was  completed 
in  May. 

After  work  was  completed  the  power  used  in  operating  the  steam  derrick  at  east 
end  of  the  yard  was  shipped  to  the  Point  Judith  improvement,  Rhode  Island ;  the 
remainder  of  plant  was  left  intact,  together  with  the  uncut  stone  remaining  in  the 
yard. 

The  season's  work  was  done  without  accident  resulting  in  serious  injury  to  *,ny  of 
workmen. 

The  stonecutters  worked  ten  hours  per  day  up  to  October  11 ;  nine  and  three- 
foui'ths  hours  from  October  11  to  23,  nine  and  one-half  hours  from  October  23  to 
November  9,  and  nine  and  one-quarter  hours  from  November  9  to  close  of  seaeon. 

The  aggregate  delay  during  the  season  caused  by  inclement  weather  was  fifteen 
days. 

There  were  received  during  the  season  forty- three  cargoes  aggregatine:  5,724  pieces 
Kelley  Island  stone  in  the  rough,  the  first  vessel  arriving  on  the  3d  of~May  and  the 
last  one  on  the  28th  of  October. 

Finished  stone  were  transferred  from  stone  yard  to  lock  pit  from  May  1  to  Novem- 
ber 16 ;  the  work  of  towing  stone  scows  being  principally  done  by  harbor  tugs. 

Below  is  given  a  table  showing  average  daily  force  employed  at  stone  yard  for 
each  mouth,  with  tables  and  averages  for  the  entire  season  of  1893 : 


January — 

March 

April 

May 

June 

Jnly 

AufTust 

September. 

October 

November. 


1«93. 


Total,  season. 
Average,  scoaon  — 


Fore- 
mea. 


Stone- 
cutters. 


*  9  months. 


1  8  months. 


72 
89 
89 
88 
115 
129 
112 
78 


772 


Planer 
riinners. 


Another 
laborers. 


t8 


332 


:33 


Total 
force. 


2 
6 

111 
150 
142 
141 
170 
182 
164 
107 


*  10  months. 
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Opcraiiona  at  lock  pit, — During  the  season  of  1893  work  at  lock  pit  was  done  unper 
fonr  contracts.  That  of  laying  masonry  and  filling  back  of  walls,  excavating  to 
obtain  foundation  for  permanent  pier,  laying  inlet  and  draft  pipes  of  turbine  power 
plant,  and  receiving  and  storing  timber  for  lock  floors. 

In  laying  masonry,  contractors  Hughes  Bros.  &,  Bangs  had,  in  addition  to  their 
plant  used  in  1892,  several  guy  derricks  to  assist  in  laying  stone  and  for  handling 
material  from  excavation.  Tracks  were  also  laid  to  haul  cars  of  material  over  for 
filling,  etc. 

Two  cranes  at  west  end  of  pit  were  placed  on  elevated  trestles  to  enable  them  to 
place  stone  in  wide  walls.  The  booms  of  two  cranes  at  east  cud  were  lengthened  to 
accomplish  the  same  purpose. 

The  plant  was  repaired  and  fitted  up  and  active  operations  commenced  on  April 
25,  clearing  off  walls  and  removing  refuse  stone  and  spalls  from  the  culvert. 

The  work  of  laying  face  stone  in  masonry  was  commenced  on  April  29  with  two 
gangs,  and  that  of  laying  backing  stone  on  May  5  with  three  gangs,  increased  to  five 
on  the  6th  and  to  six  on  the  8th.  This  work  was  continued  with  fall  force  until 
October  27,  when  one  gang  was  laid  ofi;';  two  more  gangs  were  laid  ofi"  on  November 
1,  and  another  on  November  9.  On  November  10  the  work  of  laying  masonry  was 
completed  except  the  laying  of  coping  stone  over  anchor  boxes  and  connecting  rods. 
These  stones  were  placed  on  the  walls  near  the  places  they  are  to  occupy  and  suita- 
bly covered  to  protect  from  frost. 

All  the  stones  belonging  to  the  Government  that  were  suitable  were  used  in  back- 
ing of  masonry,  those  from  pile  near  movable  dam  being  brought  down  to  the  works 
on  scows. 

The  small  rock-crusher  mentioned  in  my  report  for  1892  was  operated  at  intervals 
during  the  season,  crashing  rock  for  concrete  which  was  used  in  building  fonnda- 
tions  for  miter  walls,  building  walls  of  pumping  well,  building  concrete  dam 
between  masonry  of  tbe  two  looks,  filling  between  masonry  and  rock  face  of  lock 
pit,  building  supports  to  inlet  and  draft  pipes,  etc. 

Work  of  excavating  trench  for  concrete  dam  between  locks  was  commenced  June 
5.  The  work  of  building  dam  commenced  August  14  and  was  practically  completed 
September  13.  The  work  of  building  a  wall  of  clay  by  concrete  dam  was  completed 
November  8,  except  that  portion  around  inlet  pipe. 

The  work  of  filling  back  of  walls  commenced  with  a  large  force  on  June  21  and 
continued  throughout  the  balance  of  the  season.  Additional  stable  room  was  pro- 
vided for  teams  engaged  in  this  work. 

Tug  Arthur  commenced  her  season's  work  May  1  and  closed  on  December  9. 

Sand  was  procured  from  same  pumping  ground  and  in  same  manner  as  in  1892. 
The  first  load  was  brought  on  May  19  and  tne  last  one  on  November  23.  Below  is 
given  a  table  of  sand  received,  by  months,  during  the  season: 


1893. 


May 

June 

Jaiy 

Auj^st 

Septoinber . 

October 

Novoiuber . 

Total 


Cnbio 
yards. 


4,670 


The  first  consignment  of  natural  cement  was  received  on  May  6  and  the  last  on 
October  3.  Below  is  given  a  table  showing  quantities  received,  by  months,  during 
the  season : 


1803. 


May 

June 

July 

Auptnt 

Sept4^mber . 
October 

Total 


27,461 
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The  fjrst  consignment  of  Portland  cement  -wae  received  on  July  6  and  the  last  on 
October-  29.  Below  is  given  a  table  showing  quantities  received,  by  months,  during 
the  season : 


The  backing  stone  was  brought  f^om  Drnmmond  Island  by  subcontractors, 
Leatham  &  Smith,  with  a  fleet  of  1  tug  and  5  barges  and  scows,  occasionally 
assisted  by  river  tugs.  This  fleet  was  only  able  to  keep  force  of  masons  in  backing 
stone,  and  a  strike  at  quarry  in  June  delayed  the  work  of  laying  masonry  a  short 
time.  The  first  cargo  was  brought  May  4  and  the  last  one  October  23.  Below  is 
given  table  showing  approximate  quantities  received,  bv  months,  during  the  season 
of  1893: 


1893. 


May 

June 

July 

Aogast . . . . 
September . 
October.... 

Total 


21,553 


Drnmmond  Island  quarry  was  opened  April  15  with  a  force  of  260  men,  principally 
Italians. 

The  quarry  was  practically  closed  on  October  9,  and  October  23  the  plant  had  all 
been  brousht  up  to  the  '*Sault"  on  stone  barges. 

The  worK  of  excavating  for  northwest  pier  commenced  August  29  and  continued 
with  small  force  throughout  the  remainder  of  season. 

The  inlet  and  draft  pipes  of  turbine-power  plant  were  received  in  severarl  different 
lots  between  August  11  and  October  28.  The  work  of  laying  pipe  in  position  and 
calking  joints  was  commenced  August  28.  A  small  portable  gin  with  hand  winch 
was  provided  to  assist  in  laying  the  pipes.  After  two  unsuccessful  attempts,  owing 
to  failure  of  temporary  caps  at  ends,  the  draft  pipe  was  tested  to  the  required  pres^ 
sure  on  November  20.  In  testing  the  inlet  pipe  on  November  23  the  large  valve  was 
broken  before  the  required  pressure  was  reached.  Owing  to  the  lateness  of  the 
season  it  was  impossible  to  provide  another  valve  this  season.  The  broken  valve 
was  shipped  to  manufacturers. 

Two  cargoes,  aggregating  578,766  feet,  of  timber  for  lock  floors  were  received  and 
stored  in  July  and  August. 

After  close  of  season's  work,  5  traveling  .cranes  were  taken  from  the  lock  pit  and 
shipped  away,  together  with  other  i)arts  of  plant.  About  200  feet  of  west  ends  of 
trestles  were  removed,  and  the  work  of  cleaning  refuse  stone  from  lock  pit  was  done 
up  to  November  22.    The  work  of  laying  up  plant  was  completed  December  16. 

On  June  30,  1893,  one  of  the  workmen  on  north  wall  accidentally  stepped  back- 
ward ofl"  the  wall,  falling  a  distance  of  about  25  feet  to  projecting  foundation  below, 
fracturing  his  skull.  He  died  of  these  injuries  July  4.  This  has  been  the  only 
fatality  to  any  of  Hughes  Bros,  <&  Bangs'  employes  at  this  point  during  the  progress 
of  the  work  thus  far. 

The  force  in  lock  pit  worked  nine  hours  per  day  during  January  and  February,  ten 
hours  per  day  from  March  1  to  October  9,  and  nine  and  one-half  hours  per  day  for 
the  remainder  of  season. 

The  aggregate  delay  occasioned  by  inclement  weather  during  the  season  was  sev- 
enteen days. 
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Below  is  given  a  table  showing  average  daily  force  at  lock  pit  for  each  month  and 
average  monthly  force  for  the  season  of  1893 : 


Masons. 


January  ... 
February  .. 

March 

April 

May 

Juno 

July 

August 

September  . 

October 

November.. 
December . . 


Total 

Average  for  season 


All  other 
laborers. 


12 

18 

10 

21 

125 

14& 

173 

180 

226 

210 

147 

22 


Double 
teams. 


Single 


Total 
laborers. 


12 

18 

10 

21 

148 

180 

1S9 

215 

250 

226 

162 

2^ 


*  Seven  months. 


t  Twelve  months. 


^  Eight  montha. 


.he  total  force  at  this  point,  including  stone  yard  and  lock  pit,  exclosivo  of  teams, 
was  as  follows : 


1893. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

142 

180 

July. 

Aug. 

Sept 

Oct 

Nov. :  Dee. 

1 

Stone  yard 

2 
12 

'""is* 

6 
10 

Ill 
21 

150 
148 

141 
100 

170 
215 

182 
250 

161 
226 

107'  . 

Lock  pit 

162  {   22 

Total 

14 

18 

16  1  132 

298 

322 

340 

385 

439 

390 

269  .   22 

The  following  report  upon  lock  work  has  been  prepared  by  Assistant  Engineer 
J.  L.  Callard,  who  has  had  special  charge  of  this  part  of  the  work : 

MASONRY  COXSTHUCTION. 

Hughes  Bros.  &  Bangs,  contractors;  contract  dated  Februaiy  9,  1891. 

BecordSf  etc.— All  recoras,  computations,  and  field  books  pertaining  to  the  construc- 
tion of  the  800- foot  lock  have  been  checked  to  the  close  ot  the  season  of  1893..  This 
work  was  done  during  the  winter. 

Zinc  patterns.— There  have  been  471  zinc  patterns  cut,  of  which  38  were  cut  during 
the  fiscal  year. 

Lock  walU.— The  walls  of  the  800-foot  lock  were  completed  November  10, 1893,  with 
the  exception  of  laying  128  pieces  of  copins  stones  adjacent  to  the  anchor  boxes. 
The  United  States  had  not  delivered  the  anchor  boxes  for  the  lock  gates,  and  it  was 
necessary  that  these  should  be  put  in  place  and  the  anchor  rods  attached  to  them 
before  the  coping  stones  adjacent  to  thei^  could  be  laid.  At  the  instance  of  the 
United  States  the  contract  was  considered  completed,  and  a  supplemental  contract 
for  the  completion  of  the  work  was  entered  into  betweeu  the  United  States  and 
Hughes  Bros.  <&  Bangs. 

Cnt  atone.— Total  cut  stone  laid,  18,615.02  cubic  yards,  of  which  8,309.02  cubic 
yards  were  laid  during  the  fiscal  year.  Total  number  of  pieces  of  cut  stone  laid, 
14,150,  of  which  6,579  pieces  were  laid  during  the  fiscal  year.  Total  number  of  bar- 
rels of  cement  used  for  laying  cut  stone,  4,525;  an  average  of  0.244  barrel  per  cubic 
yard  of  cut  stone,  or  0.231  barrel  per  cubic  yard  of  cut-stone  masonry  laid. 

Backing  atone.— Total  backing  stone  laid,  48,276.04  cubic  yards,  of  which  14,700.04 
cubic  yards  were  laid  duriug  the  fiscal  year.  Hughes  JBros.  &  Bangs  furnished 
44,513.25  cubic  yards  of  backing  stone  and  the  United  States  3,762.79  cubic  yards. 
Total  number  of  barrels  of  cement  used  for  laying  the  backing  stone,  58,410;  an 
average  of  1.21  barrels  per  cubic  yard  of  backing  stone  laid. 

Masonry.— Totekl  masonry  laid,  80,876.61  cubic  yards,  of  which  27,651.61  cubic  yards 
were  laid  during  the  fiscal  year.  Of  the  total  masonry  laid,  48,276.04,  cubic  yards, 
or  59.7  per  cent,  is  backing  stone ;  18,615.02  cubic  yards,  or  23.1  per  cent,  is  cut  stone; 
and  13,985.55  cubic  yards,  or  17.2  per  cent,  is  mortar.  Total  number  of  barrels  of 
cement  used  for  laying  masonry,  62,935;  an  average  of  0.778  barrel  per  cubic  yard 
of  masonry. 
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Concrete, — Total  concrete  laid,  10,522  cubic  ^ards,  of  which  1,280  cnbic  yards  were 
laid  during  the  fiscal  year.  Of  the  amoun  t  laid,  8,475.25  cubic  yards  were  for  founda- 
tions of  lock  walls ;  55S  cubic  yards  were  placed  in  the  spaces  between  the  back  of 
the  lock  walls  and  the  rock  face  of  the  excavation;  483.75  cubic  yards  in  the  walls  of 
the  pump  well ;  815  cubic  yards  in  the  bulkhead  between  the  two  locks,  and  190  cubio 
yards  under  the  inlet  and  draft  pipes.  Total  number  of  barrels  of  cement  used  for 
concrete,  16,221;  an  average  of  1.542  barrels  per  cubio  yard  of  concrete. 

Earth  filling. — Total  earth  filling  placed  behind  the  lock  walls,  66,920  cubic  yards, 
of  which  55,748  cubic  yards  were  placed  during  the  fiscal  year. 

INLET   AND  DRAFT   PIPES. 

Hughes  Bros.  &.  Ban^,  contractors ;  contract  dated  May  10,  1893. 

The  inlet  and  draft  pipes  are  cast  iron,  4  feet  in  diameter  and  li  inches  thick,  and 
excep  t  the  curved  pieces  are  in  sections  12  feet  long.  They  were  manufactured  by  the 
Addyston  Pipe  and  Steel  Company,  Cincinnati,  Ohio,  and  were  required  to  stand  a 
test  of  100  pounds  per  square  inch,  hydraulic  pressure.  The  draft  pipe  was  success- 
fully tested  November  20, 1893,  but  on  attempting  to  test  the  inlet  pipe,  November 
23,  the  valve  at  the  intake  end  of  the  pipe  failed  under  a  pressure  of  85  pounds  per 
square  inch ;  the  valve  was  manufactui*e<l  by  the  Rensselaer  Company,  Trov,  N.  Y.  A 
heavier  valve  was  furnished  and  another  attempt  was  made  to  test  the  pipe  on  May 
23,  1894,  when  a  crack  was  discovered  in  one  of  the  straight  sections.  A  band  of 
steel  one-half  inch  thick  and  4  feet  wide  was  placed  around  the  pipe,  leaving  a  space 
of  one-half  inch  between  the  pipe  and  the  band.  The  band  was  in  two  semicircu- 
lar sections  fastened  together  with  flanged  joints.  The  space  between  the  pipe  and 
lower  section  of  the  band  was  carefully  packed  with  wire  insertion  asbestus  to  within 
about  6  inches  of  the  edges ;  these  spaces  were  filled  with  lead ;  the  whole  space 
between  the  pipe  and  the  upper  section  of  the  band  was  filled  with  load.  The  lead 
around  the  edges  of  the  band  was  carefully  calked.  The  pipe  was  successfully 
tested  May  28.  The  total  length  of  the  pipes  is  1,163.21  linear  feet;  this  includes  a 
bell  piece  8  feet  long  to  be  placed  at  the  west  end  of  the  iulefc  pipe  which  has  not 
yet  been  laid. 

CONSTRUCTION  OF  FLOOR  OF  800-FOOT  LOCK. 

Hughes  Bros.  &'  Bangs,  contractors ;  contract  dated  June  30,  1893. 

The  general  plan  of  the  lock  and  culvert  floors  are  as  follows :  Longitudinal  tim- 
bers, 12  inches  square,  are  placed  about  10  feet  apart ;  on  these  transverse  timbers, 
12  inches  square,  are  placed  6  inches  apart,  and  on  these  are  laid  two  longitudinal 
courses  of  3-inch  plank.  The  sides  of  the  culverts  are  2  feet  thick  and  8  feet  high, 
and  are  made  by  bolting  timbers,  12  inches  square,  one  on  top  of  the  other.  The 
timber  for  the  floors  is  white  pine,  that  for  the  miter  sills  and  valve  frames  white 
oak.  The  longitudinal  and  transverse  timbers  are  bolted  to  the  rock  with  fox- 
wedged  bolts  1|  inches  in  diameter.  Each  fox-wedged  bolt  is  threaded  at  its  upper 
end  and  provided  with  a  nut  and  washer,  and  enters  the  rock  sufficiently  to  resist 
an  upward  pull  of  10  tons.  The  pull  is  applied  to  the  bolt  by  means  of  2  Duds^eon 
hydraulic  jacks;  the  intensity  or  the  pull  is  registered  by  a  Duckham  weighing 
machine.  All  the  space  between  the  foundations  and  the  lock  floor,  exclusive  of  that 
actually  occupied  by  the  timber  and  that  in  the  interior  of  the  culverts,  is  filled 
with  concrete. 

"Work  was  begun  on  the  lock  floor  April  14,  1894. 

Material  excavated. --There  have  been  removed  from  the  bottom  of  the  lock  pit 
7,876  cubic  yards  of  broken  stone  and  bed  rock. 

Concrete, — The  concrete  for  the  lock  floor  is  composed  of  one  part  natural  cement, 
one  and  three-fourths  parts  sand,  and  four  parts  broken  stone.  Total  concrete  laid 
to  date,  2,020  cubic  yards. 

Drilling. — To  date  the  drilling  has  been  done  by  hand  with  the  ordinary  churn 
drill.  Total  linear  feet  drilled,  4,541.  Total  number  of  holes  drilled,  1,260 ;  an  aver- 
age of  3,604  linear  feet  per  hole. 

Iron. — The  iron  consists  of  fox- wedged  bolts,  1^  inches  in  diameter,  of  A'arying 
lengtlis,  weighing  5.828  pounds  per  linear  foot,  nuts  weighing  3.10  pounds  each; 
wrought  iron  washers,  weighing  7  pounds  each ;  wedges,  weighing  1.08  pounds  each; 
driftbolts,  1  inch  in  diameter,  34  inches  long,  weighing  7.47  pounds  each;  drift- 
boltSy  1  inch  in  diameter,  22* inches  long,  weighing  4.77  pounds  each;  spikes,  10 
inches  long,  f^  inches  square,  weighing  0.55  pound  each;  spikes,  8  inches  long, 
fg  inches  square,  weighing  0.45  pound  each.  Total  iron  used,  58,718.56  pounds,  of 
which  3,493.07  pounds  are  fox-wedged  bolt*,  3,906  pounds  are  nuts,  8,820  pounds  are 
washers,  1,360.8  po^mds  are  wedges,  5,189.76  pounds  are  22-inch  driftbolts  4  507.65 
pounds  are  8-inch  spikes. 

Jlmfter.— Total  timber  placed,  226,512  feet,  B.  M.,  white  pine. 

Plant. — The  stone  for  the  concrete  is  crushed  by  two  Gate's  stone  crushers,  a  No. 
3  and  a  No.  1  *  the  No.  3  is  operated  with  a  50-kilowatt  motor  and  the  No.  1  is  oper- 
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ated  witli  a  15-kilowatt  motor.  The  bolts  are  threaded  with  a  Jarecki  pipe  machine^ 
No.  7f  and  the  slota  are  cut  in  the  ends  of  the  bolts  to  receive  the  wedge  with  a  hoi 
metal  saw,  manufactured  by  Peter  Gerlach  d&  Co.,. Cleveland,  Ohio;  a  15-kilowatt 
motor  operates  both  of  these  machines.  A  cutting-oft'  saw  is  used  for  sawing  off  the 
ends  of  the  timbers  and  a  boring  machine  is  used  for  boring  the  holes  for  the  bolts 
in  the  same.  The  saw  is  36  inches  in  diameter,  automatic  feeding,  and  is  operated 
with  a  15-kilowatt  motor.  The  auger  is  a  portable  machine,  having  a  vertical  and 
a  horizontal  motion  of  12  inches,  and  is  operated  by  a  3-kilowatt  motor.  Both 
machines  are  manufactured  by  J.  A.  Fay  &  Co.,  Cincinnati,  Ohio.  The  remainder 
of  the  x)lant  used  for  the  construction  of  the  lock  Aoor  is  a  part  of  that  used  for  the 
masonry  construction. 

EXCAVATION  FOR  SITE  FOR  XORTIIWKST  PIER. 

Hughes  Bros.  &  Bangs,  contractors;  contract  dated  August  25, 1893. 
The  material  has  been  excavated  to  rock  for  the  required  length  and  width ;  total 
material  excavated,  5,135.17  cubic  yards. 

CONSTRUCTION   OF   CLAY  DAM. 

John  M.  Lally,  contractor;  contract  dated  February  12,  1894. 

This  work  consists  of  digging  a  trench  to  bed  rock  and  building  in  it  a  wall  of 
paddled  clay  about  4  feet  thick  to  the  height  of  the  upper  coping  of  the  lock  walls, 
the  spaces  between  the  clay  wall  and  the  dopes  of  the  trench  to  be  refilled  with  the 
material  excavated  from  the  trench.  The  clay  wall  is  to  connect  with  the  west  end 
of  the  north  wall  of  the  lock  and  run  westwardly  abomt  1^000  feet. 

Plant. — The  plant  consists  of  a  small  stiff-leggsd  derriek  opemted  with  a  steam 
hoisting  engine,  cylinder  4|  by  6  inches  (the  derrick  and  engine  ambolii  maofac- 
turedby  the  American  Hoist  and  Derrick  Company,  St.  Paul,  Minn. ) ;  a  4-ineh  centrif- 
ugal pnmp,  manufactured  by  Irvin  Van  Wie,  Syracuse,  N.  Y.,  operated  with  a 
6>lulo  Watt  motor,  and  two  No.  2  Lends  patent  hand  pumps,  manufactured  by  B.  & 
Li,  Block  Company,  Boston,  Mass. 

Work  Oft  t^  contract  was  not  fairly  began  until  June  13,  owing  to  delay  in  receiv- 
ing centrifugal  pump. 

Total  material  excavated  from  trench,  700  cubic  yards. 

Total  clay  placed  in  wall.  111  cubic  yards. 

EXCAVATING   AND   BUILDING   CRIBS   WITHIN   COFFERDAMS. 

Simon  Dumoud,  contractor;  contract  dated  March  23.  1894. 

The  work  to  be  done  under  this  contract  consists  of  an  excavation  for  the  founda- 
tion of  the  power  house,  removing  all  necessary  material  iuside  the  cofferdam  at 
both  ends  of  the  800-foot  lock,  and  of  building  3  cribs — 1  crib  150  feet  long  at 
the  east  end  of  the  south  wall  of  the  lock,  1  cnb  102  feet  long  at  the  east  end  of 
the  north  wall  of  the  lock,  and  1  crib  126  feet  long  at  the  west  end  of  the  north 
wall  of  the  lock. 

Plant, — The  plant  consists  mainly  of  2  derricks  operated  with  2  Ltdgerwood 
double-cylinder  double-drum  hoisting  engines,  8  dump  boxes,  and  8  tram  cars. 

Total  earth  excavated,  4,777  cubic  yards.  Total  rock  excavated,  150  cubic  yards. 
Total  timber  framed  2,165  cubic  feet. 

The  following  item  has  been  prepared  by  Assistant  Engineer  F.  H.  Reed,  who  has 
had  special  charge  of  this  portion  of  the  work. 

CUT  STONE. 

The  stonecutting  being  now  completed,  it  is  the  purpose  of  this  item  to  give  a  his- 
torical sketch  of  the  progress  of  this  portion  of  the  work  since  its  beginning  in  1^1. 
Although  this  to  a  certain  extent  involves  a  repetition  of  some  portions,  yet  the 
advantage  is  gained  of  having  the  whole  subject  embodied  in  a  single  report. 

The  cutting  was  all  done  by  Hughes  Bros.  &  Baugs,  under  contract  dated  Febru- 
ary 9, 189J ,  the  contractors  furnishing,  cutting,  and  delivering  the  stone  for  $26  per 
cubic  yard.  Monthly  estimates  wore  made  of  the  actual  amount  accepted,  less  the  esti- 
mated amount  of  loss  or  damage,  if  any,  sustained  by  work  previously  accepted,  the 
inspection  not  being  considerea  final  until  the  completion  of  the  contract.  Of  these 
estimates 75  per  cent  was  paid  after  being  delivered  and  accepted  (before  it  was  laid) ; 
the  remaining  25  per  cent  was  not  paid  until  after  being  delivered  and  accepted  in 
the  wall. 

All  coping  was  Bushhammered,  with  a  2-inch  chisel-draft  (with  fine  tooling). 
The  stones  for  the  anchorage  system,  having  no  show  faces,  were  simply  pointed. 

All  surfaces  showing  in  the  interior  of  tne  cable  passages  were  Bushhammcred, 
with  a  one-fourth  inch  chamfer  at  the  edges,  except  at  each  end  of  the  passages, 
where  the  finish  was  in  harmony  with  the  adjacent  work. 
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The  face  stones  for  the  miter  walls  and  the  first  eleven  courses  (those  being  below 
the  Burface  of  water  in  lower  pool)  of  the  main  walls  were  all  cut  with  a  one-fourth- 
inch  chamfer  and  a  2-inch  tooled  chisel-draft.  The  tooling  showed  3  tool-marks  to 
the  inch.  The  space  inclosed  by  the  chisel-draft  was  rock  face,  with  no  depression 
below  the  plane  of  the  face  and  no  protection  greater  than  1  inch  above  it. 

The  show  faces  of  the  remaining  courses,  including  those  at  the  east  end  of  lock 
around  the  stairways  leading  to  the  upper  level,  were  finished  in  a  similar  manner, 
except  that  a  Bushhammereu  surface,  lying  in  the  same  plane  as  the  tooled  margin, 
was  substiMited  for  the  rock  face. 

The  stones  for  the  miter  walls  were  cut  to  three-eighth-inch  joiuts  throughout ; 
the  coping  the  same,  except  for  bed-joints  overlying  backing,  where  joints  not 
exceeding  1  inch  were  permitted. 

The  stones  for  the  face  of  the  main  walls  and  cable  passages  were  cut  to  throe- 
eighth-inch  horizontal  joints,  except  where  overlying  backing,  where  1-inch  joints 
were  permitted. 

The  vertical  joints  of  these  stones  were  three-eighths  of  an  inch  for  18  inches  from 
the  face,  joints  not  exceeding  1  inch  being  permitted  back  of  that  distance. 

A  variation  not  exceeding  one-sixteenth  of  an  inch  in  the  dimensions  along  the 
fare  of  each  stone  was  permitted  in  the  inspection  of  the  cutting,  excepting  the 
quoins,  which  were  cut  as  closely  to  the  pattern  as  possible. 

The  stones  for  the  coping  (twenty-third  course)  and  first  course  were  cut  18  inches 
in  thickness,  less  the  joint.  Those  for  the  remaining  courses,  excepting  a  few  special 
parts,  were  cut  24  inches  in  thickness,  less  the  joint. 

The  area  occupied  by  the  contractors  for  a  stone  yard  was  a  strip  of  land  about 
1,100  feet  long  and  150  feet  wide  lying  just  back  of  the  Fort  Brady  pier.  All  the 
cutting  was  done  in  this  yard. 

JJeficription  of  plant. — During  1891  the  plant  consisted  of  1  McMyler  traveling 
crane,  1,000  feet  of  track  for  same,  1  stifli-legged  derrick,  and  a  one-story  building  of 
rough  lumber,  about  16  by  48  feet,  containing  office,  storeroom,  and  blacksmith  shop. 

This  portion  of  the  plant  was  erected  during  June  and  July. 

During  April,  May,  and  June,  1892,  a  stone-planing  plant  and  1  stiif-legged  derrick 
Avero  added  to  the  ^lant.     A  small  addition  to  the  office  building  was  also  built. 

With  these  additions  the  plant  remained  practically  unchanged  until  the  close  of 
the  contract. 

The  speed  of  the  McMyler  crane  usually  did  not  exceed  400  feet  per  minute, 
although  capable  of  running  600  feet. 

Its  reach  was  50  feet  from  its  center,  at  which  distance  it  was  capable  of  raising  4 
tons,  which  was  about  the  weight  of  the  ordinary  header  or  stretcher  in  the  rough. 
The  capacity  was  rated  at  10  tons,  and  it  was  supposed  to  be  able  to  raise  that 
weight  when  situated  not  more  than  30  feet  from  its  center. 

This  machine  was  very  complete,  being  able  to  hoist,  revolve,  and  raise  or  lower 
its  boom  when  traveling  at  full  speed. 

The  track  for  crane  was  16  feet  wide,  a  5-inch  rail  weighing  85  pounds  per  yard 
being  used.     It  ran  parallel  to  the  pier  and  about  70  feet  from  its  face. 

Tho  stiif-legged  derricks,  each  of  15  tons  capacity,  hoisted,  raised,  or  lowered  their 
booms  and  revolved  by  steam,  an  additional  reversible  rotary  engine  being  used  for 
tho  swinging  gear.  CTne  end  of  each  of  the  stiff  legs  rested  on  an  A-shaped  frame 
about  25  feet  high,  thus  permitting  the  boom  to  make  a  complete  revolution.  Tho 
masts  were  about  65  feet  in  length,  the  booms  50  feet.  Three-fourths-inch  wire 
cables  were  used  for  hoisting. 

They  were  situated  one  at  each  end  of  tho  track  for  traveling  crane.  The  masts 
were  each  situated  18  feet  from  the  face  of  the  pier,  thus  enabling  them  to  swing  over 
a  scow  or  vessel  for  loading  or  unloading  stone.  The  one  at  the  west  end  stood  just 
in  front  of  the  old  Fort  Brady  warehouse. 

The  stone-planing  plant  consisted  of  4  stone  planers,  a  100-horse  power  cut-off 
engine,  and  boiler.  They  were  situated  in  the  center  of  the  yard,  on  the  south  side 
of  tho  track  for  crane  and  close  to  it,  and  were  suitably  housed  by  a  one-story  build- 
ing of  rouffh  lumber  covered  with  tar  paper  and  battened.  The  building  was  steam 
heated  ond  electric  lighted. 

The  planers,  known  as  the  Merriman  stone  planer,  were  manufactured  by  the 
Lincoln  Iron  Works,  of  Rutland,  Vt.,  and  were  completed,  respectively,  on  May  11, 
June  0,  and  June  30,  1892,  the  last  two  being  completed  on  the  same  date.  The 
shafting,  belting,  and  minor  fittings,  however,  were  not  completed  till  July  7.  The 
weiffht  of  each  planer  was  about  48,000  pounds. 

Work  on  the  foundations  was  begun  April  1.  Their  construction  is  similar  to  that 
of  an  iron  planer.  The  engine  and  boiler  were  manufactured  by  the  Erie  Iron  Works, 
tho  engine  being  high  speed  and  of  the  Ball  type.  A  more  detailed  account  of  tho 
Btone-i)lan!ng  plant  and  its  capacity,  etc.,  will  be  found  under  special  report  to  Assist- 
ant Engineer  E.  S.  Wheeler,  dated  July  3,  1893. 

The  entire  yard  was  electric-lighted  to  facilitate  work  of  traveling  crane  and 
planers  during  tho  night. 
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Besides  the  aboye* mentioned  plant  there  was  the  usnal  amount  of  small  tools  fur- 
nished by  the  contractors.  KbcL  cutter,  howei-er^  furnished  his  own  tools,  the  con- 
tractors keeping  them  sharp  and  doing  the  ordinary  repairing  required. 

St<yne  in  the  rough, — The  stone  were  all  quarried  at  Kelley  island  by  Hughes  Bros. 
&  Bangs,  and  transported  by  means  of  yesaels. 

The  transportation,  as  nearly  as  can  be  ascertained,  cost  $1.80  per  cubic  ^'ard,  after 
deducting  2  inches  from  the  length,  breadth,  and  thickness  of  each  piece  in  compu^ 
ing  the  yolnme,  to  allow  for  waste  in  cutting.  Upon  arriy ing  at  Sault  Ste.  Marie  they 
were  unloaded  by  the  stifi-leg  derricks,  and  were  then  either  distributed  to  the 
planers,  cutters,  or  were  piled  up  for  future  use  by  the  traveling  crane.  An  account 
of  operations  at  Kelley s  Island  will  be  found  in  special  report  to  Assistant  Engineer 
E.  S.  Wheeler,  dated  May  17, 1894. 

The  first  cargo  of  stone  to  arrive  was  on  the  schooner  Fred  J.  Dunfard,  July  17, 
1891 ,  the  last  for  that  season  on  the  steam  barge  Toaemite  and  schooner  Cha»,  JV.  ligan, 
on  October  23. 

In  1892  tbo  first  cargo  arrived  on  the  Yotemiie  and  Byan  April  27,  the  last  on  the 
schooner  Cuntjn  October  18. 

In  1893  the  first  cargo  arrived  on  the  schooners  Bivernde  and  Wm,  Home,  in  tow  of 
the  tufi^  AlansoH  Sumner,  May  3,  the  last  on  the  schooner  Mineral  State  October  28. 

The  following  table  gives  a  synopsis  of  stone  in  the  rough  received: 


1891. 

1892. 

1893. 

MoBth. 

Vessel 
loads. 

Pteces. 

Vessel 
loads. 

Pieces. 

Vessel 
loads. 

Pleees. 

A-nnl ^ 

2 
11 
10 

9 
11 
12 

1 

333 
1,364 
1,346 
1,154 
1,640 
1,700 
43 

Mky .      1.!"."... 

11             1,522 

June             .  ........................... 

11             1,484 

Jnlv    

2 

3 

4 
5 

8B6 
377 
536 
713 

9             1,164 

AllSU8t ............... 

6             ^828 

SeDtember 

4                672 

Octobra*           

2                152 

Total 

U           1.  &12 

« 

7,570 

43             5.722 

' 

Total  number  of  stone  in  the  rough  received,  15,204  pieces;  total  number  of  vessel 
loads,  113.    Of  these  the  following  disposition  was  made; 

Number  used  for  face  stone,  14,278  pieces;  number  rejected  and  used  as  backing 
(or  thrown  aside)  after  having  been  cut  and  accepted  at  the  stone  yard,  having  been 
broken  by  frost,  careless  handling,  or  other  means,  97. 

Number  of  rough  and  partially  cut  stone  sent  to  lock  pit  for  backing,  306;  of 
those,  however,  many  were  only  fragments,  and  probably  the  number  of  whole  pieces 
would  not  exceed  200. 

Tliere  would  remain,  therefore,  about  629  pieces  to  account  for.  There  are  alwut 
that  number  left  over,  remaining  in  the  stone  yard.  Of  these  probably,  upon  exami- 
nation, a  great  many  would  be  found  to  be  culls. 

The  largest  stone  in  the  rough  received  contained  183  cubic  feet,  weighing  about 
28,760  pounds. 

Stove  planers. — A  record  of  all  work  done  by  the  stone-planing  plant  subsequent 
to  July  1,  1892,  was  kept,  a  summary  of  which  is  contained  in  the  following  table  : 


Pieces  planed. 


Year  and  month. 


1802. 

Jnly 

August 

Sepictiiber 

October 

November 

December 

Total 

1893. 
March 


Pieces  planed. 


Year  and  month. 


t88a.-ContinQed. 

April 

May 

June 

I  July 

il  August 

I    September 

Oc  tober 

November 

Total 


Day 
watch. 


375 
3S5 
342 
368 
384 
363 
127 


Nijrhl 
watch. 


284 
428 
421 
396 

394 
449 

480 
137 


2,63:; 


Total  number  planed,  8,965  pieces. 

No  work  of  any  consequence  was  done  before  the  date  mentioned,  owing  to  some 
tronbhi  experienced  in  getting  the  two  maehlnes  first  erected  to  work  in  a  satisfac- 
tory manner. 

This  trouble  was  finally  found  to  be  caused  by  tlieir  being  run  .it  too  high  a  speed. 
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After  the  speed  of  the  platen  was  redneed  to  14^  feet  per  minute  while  catting  and 
20  feet  while  reversed,  no  further  trouble  was  experienced. 

The  fact  that  the  night  watch  planed  a  greater  namber  of  pieces  than  the  day 
watch  can  be  aeeonnted  for  by  the  fact  that  most  of  the  large  pieces,  pattern  stone, 
etc.,  were  planed  during  the  day,  being  a  better  class  of  work  and  consuming  more 
time.  In  addition  to  this  the  day  watch  worked  only  eleven  hoars  while  the  night 
watch  worked  eleven  and  a  half  hours. 

All  stone  planed  were  afterwards  finished  by  th6  cutters,  the  planers  simply 
planing  the  stone  down  to  their  approximate  dimensions.  The  planed  surfaces 
coming  in  contact  with  the  cement  were  bush-hammered  or  otherwise  roughened,  in 
order  to  insure  a  better  bond  with  the  cement  when  set. 

During  1892  the  planers  were  operated  to  January  1,  1893 ;  during  1893  from  March 
30  to  November  11. 

The  force  required  to  operate  the  planers  to  their  full  capacity  per  day  of  twenty- 
Iwo  and  one-half  hours  consisted  of  8  planer  men,  8  assistants,  2  tool-grinders,  1 
blacksmith,  1  helper,  2  engine  men,  and  usually  2  laborers  employed  at  the  refuse 

Eile  engaged  in  wheeling  away  stone  chips  from  the  pile  where  they  were  deposited 
y  the  traveling  crane. 

Stone  cutting, — Stone  catting  began  July  30,  1891,  with  a  force  of  25  cutters,  and 
continued  till  November  30,  the  average  number  of  cutters  employed  being  47,  the 
greatest  number  employed  at  anv  one  time  not  exceeding  70. 

The  cutting  was  resumed  April  5, 1892,  with  31  eutters,  and  continued  till  Decem- 
ber 10,  the  number  of  cutters  averaging  71.  The  greatest  number  employed  at  any 
(me  time  was  100. 

The  cutting  was  again  resumed  April  10,  1893,  with  70  cutters,  and  continued  till 
November  2&,  when  the  cutting  was  finished.  The  average  number  of  cutters 
emploved  was  100.  The  greatest  number  of  cutters  employed  at  any  one  time  during 
the  whole  progress  of  the  work  was  148,  in  September. 

At  the  close  of  the  season  of  1891  the  cutting  was  about  900  pieces  in  advance  of 
the  setting,  of  which  about  450  remained  piled  in  the  stone  yard  during  the  winter. 
Of  these  a  few  were  broken  by  frost  during  winter  on  account  of  not  being  suffi- 
ciently seasoned. 

By  the  end  of  June,  1892,  the  catting  for  the  first  five  courses  was  practically 
completed  with  the  exception  of  th )  piers  and  main  miter  wall.  Work  on  the  sixth 
course  was  well  advanced. 

When  the  cutting  began  in  1893  a  little  less  than  half  of  the  stone  cutting  was 
finished.  The  cuttmg  was  about  2,100  pieces  in  advance  of  the  setting,  and  the 
planers  were  about  630  pieces  ahead  of  the  cutters. 

At  the  beginning  of  1893  there  were  on  hand  about  1,700  pieces  of  stone  in  the 
rough)  not  including  any  spoiled,  partially  completed,  or  unfit  for  use. 

On  Jane  30  the  cutting  was  practically  completed  for  the  first  eighteen  courses, 
excepting  the  miter  walls.  The  cutters  had  nearly  caught  up  with  the  planers.  The 
stone  cutting  was  well  in  advance  of  the  setting  until  near  the  close  of  the  work. 

The  largest  size  of  cut  stone  used  contained  when  cut  105.25  cubic  feet,  weighing 
16,54S  pounds.  The  smallest  contained  5.88  cubic  feet,  weighing  924  pounds.  The 
mean  volume  of  the  total  number  of  pieces  used  was  35.44  cubic  feet. 

The  following  table  gives  a  synojMis  of  stone  cut : 


1891. 

1892. 

1683. 

Month. 

riecca. 

Cubic 
yards. 

Pieces. 

Cubic 
yards. 

Pieces. 

Cubic 
yards. 

Awril 

177 
463 
459 
1.000 
1,060 
953 
834 
556 
198 

249.29 

624.80 

504.12 

1.313.01 

1. 420. 12 

1,268.22 

1,152.89 

795.15 

2SL80 

1 
595               768. 10 

mSv.::.:::::::::. :::::::::::::::: 

1,007 

1.142 

1,047 

1»194 

991 

969 

300 

1,356.81 
1, 562. 52 

June 

July ' 

1,  394. 42 

August ■•■ 

256 
401 
401 
257 

319.34 
5.T7.11 
540.58 
355.33 

1,532.80 
1,124.90 

$i6in-einber 

October 

1,110.44 
461.11 

November 

December 

Total 

1 

1,315 

1, 761. 36 

5,709 

7,660.49 

7, 254  1        9, 310. 19 

Total  number  of  pieces 14,278 

Total  amount cubic  yards..       18,741.04 

Total  cost,  at $26 per  cubic  yard $487,267.04 

Amount  of  excess  in  length  of  headers  and  width  of  stretchers  paid  for 

as  backing cubic  yards..  1,313 

Cost  of  exceas,  at  $6  per  cubic  yard $7,878.00 

The  first  scow  load  of  cut  stone  was  shipped  to  lock  pit  August  30,  1891. 
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Full-size  patterns  of  sheet  zinc,  ^4  inch  thickness,  were  used  for  cutting  all  stone 
of  irrcgnlar  shape. 

Daring  the  first  season  the  volnme  of  a  vessel  load  of  stone  in  the  rongh  was  com- 
pnted  and  calculations  made  to  determine  what  percentage  of  stone  in  the  roagh 
was  lost  in  the  cutting. 

The  following  table  gives  the  result  of  these  computations: 

I    i>t.wwi.    J   Excesii      Paid  for  I  f^„^  ,_ 


Fereent.    Percent.  I  Percent. 
Cmnnion  headern 45  3|  I  66    i  30^ 


Common  8tret<:hers 32  7|  •  69    1  23| 

MisvellADeous  pieces 29  4|  68    |  27| 


3i! 

Ill 


Totalcargo 106  5  68|  20| 

I 

These  results  would  probably  give  a  very  close  approximation  to  the  amounts 
which  they  represent.  The  actual  amount  of  excess  and  cut  stone,  as  shown  in  the 
table  preceding  the  last,  will  be  found  to  be  in  nearly  the  same  proportion  as  the 
per  ceut  shown  in  the  respective  columns  for  the  total  cargo.  Assuming,  therefore, 
26^  per  cent  to  be  loss  in  cutting,  the  volume  of  stone  in  the  rough  corresponding  to 
the  amount  of  cut  stone  actually  laid  would  be  25,498  cubic  yards.  The  amount  of 
waste  would  be  6,757  cubic  yards. 

This  amount  would  be  considerably  increased  in  bulk  when  scattered  throughoat 
the  J  ard,  probably  between  10  and  15  per  cent.  Of  this,  about  750  cubic  yiu^s,  in 
the  form  of  planer  chips,  were  removed  from  the  yard  for  grading  canal  piers,  and 
probably  before  the  completion  of  the  lock  a  great  many  of  the  spawls  will  be 
crushed  and  used  for  concrete. 

The  rest  remained  in  the  yard  at  the  close  of  the  work.  The  filling  of  the  yard 
was  still  further  increased  about  600  cubic  yards  by  ballast  of  sand  for  track  of 
crane,  planer  foundations,  waste  in  cutting  rejected  stone,  etc.  The  total  amount 
of  filling  at  the  stone  yard  was  therefore  increased  about  7,450  cubic  yards,  approxi- 
mately. 

Method  of  piling  cut  $tone. — The  stone  were  piled  along  the  south  side  of  track  for 
traveling  crane.  The  sites  selected  were  first  graded.  Timbers  parallel  to  the  track 
and  to  each  other  were  then  laid  down  on  which  to  place  the  stone. 

The  m«iximum  size  of  the  piles  was  six  pieces  iu  height,  four  in  width,  and  of  vary- 
ing lengths.     The  beds  were  separated  by  strips  of  wood  2  inches  thick. 
'    The  piles  were  arranged  so  as  to  i)ermit  examination  of  each  stone,  and  also  to 
permit  removals  with  safety. 

Those  stolie  remaining  in  the  yard  during  winter  were  protected  by  having  the 
lewis  holes  of  the  top  layer  of  stones  filled  with  dry  sand  covered  with  a  thin  layer 
of  cement.  The  rest  of  them  had  the  lewis  holes  covered  with  a  2-inch  strip  of 
wood,  the  space  between  the  beds  being  calked  with  hay  or  straw.  As  an  addi- 
tional protection  the  top  of  the  pile  was  covered  with  stable  refuse  about  6  inches 
in  depth  and  the  sides  lightly  banked  with  the  same. 

Leivig  holes. — Two  styles  of  lewis  were  used.  Tlie  single  round-pin  lewis  with  its 
ke\',  which  was  used  for  headers,  stretchers,  and  stones  of  that  class,  required  simply 
a  hole  drilled  iu  the  stone  1^  inches  in  diameter  and  7  inches  in  depth.  The  drilling 
was  done  at  the  rate  paid  common  labor. 

The  ordinary  rectangular  keyed  lewis  of  3  parts,  which  wa^  used  for  recess  stone, 
or  others  of  unusual  weight,  or  where  au  unusual  amount  of  labor  had  been 
expended,  required  a  hole  I  by  2f  inches  at  its  top  and  |  by  4^  inches  at  its  bottom, 
with  a  depth  of  5^  inches. 

The  cntting  of  this  lewis  hole  required  a  stonecutter. 

Tests, — Samples  varying  in  weight  from  15  to  30  pounds  were  obtained  from  each 
cargo  of  stone  that  arrived  from  Kelley  Island,  and  also  of  such  other  stones  as 
could  bo  conveniently  obtained. 

These  were  labeled  and  their  specific  gravity  afterwards  obtained  in  order  to  get 
the  weight  per  cubic  foot. 

The  formula  used  was  that  recommended  by  Gen.  Gilmore  in  his  tests  at  Fort 
Tompkins,  and  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1875.  It 
was  as  follows:  All  sharp  corners  and  loose  particles  were  first  removed.  It  >vaa 
then  carefully  weighed  in  the  air,  after  which  it  was  immersed  in  water  and  allowed 
to  remain  until  well  saturated  and  all  bubbling  had  ceased,  when  its  weight  was 


affain  taken.    It  was  then  removed  and  again  weighed  in  its  saturated  condition, 
the  superabundant  water  having  first  been  removed.    The  specific  gravity  was  then 

w^eight  saturated  mint 
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In  determining  the  weight  per  cubic  foot  the  weight  of  the  water  was  assuraed 
to  be  62^  pounds  per  cubic  foot. 

This  method  also  furnished  the  means  of  obtaining  the  ratio  of  absorption,  hj 
which  is  meant  the  weigEt  of  water  absorbed  as  compared  with  the  weight  of  the 
dry  stone.  Hiis,  perhaps,  might  be  more  properly  termed  the  avidity  of  absorption, 
as  the  period  of  immersion  did  not  generally  extend  very  lonjo:  after  all  bubbling  had 
ceased.  Had  the  immersion  occupied  a  longer  period,  it  is  possible  that  the  ratio  of 
absorption  would  have  been  somewhat  increased. 

The  following  table  gives  a  summary  of  these  tests: 


Classification. 

Samples 
tested. 

Specific 
gravity. 

Weight 

Itercubic 

foot. 

Samples 
teste<l. 

lUtioof 
absorp- 
tion. 

Limestone  from  Kellcy  laland  used  for  face  stone 
for  800- foot  lock 

113 

2 

3 

3 
3 

3 

2 

1 

2.515 

2.725 

2.48 

2.46 
2.52 

2.36 

2.81 
2.10 

Pounds. 
157. 16 

170.31 

154.79 

153.96 
157.60 

147. 71 

175.50 
131.25 

32 

2 

3 

3 
3 

3 

2 
1 

1:45 

Limestone  from   Dmmmond  Island,  Michigan, 
need  for  backing  for  800-foot  lock 

1:222 

Limestone  from  Kellej  Island  or  Marblehead  used 
for  face  stone  for  loc  k  of  1881  * 

1:74 

Lime8tonoft>om  Kelley  Island  or  Marblehead,Ohio, 
used  in  old  State  lock  

1:42 

Sandstone  taken  from  excavation  for  800-foot  lock  t  • 

Limestone  used  for  face  stono  for  lock  at  Sault 

Sl«.  Marie,  Ontario              

1:556 
1:30 

Limestone  from  Manitoulin  Island,  Ontario,  used 

for  backing  for  lock  at  Sault  Ste  Marie,  Ontario  * . 

Ked  sandstone  from  MarquettOt  Mich 

1:1678 
1:18 

*  Samples  taken  from  the  pile  of  rejected  stone, 
t  Samples  were  very  closea  grain  and  hard. 
I  Samples  were  both  water- worn. 

A  few  special  tests  were  made  with  sami>les  of  the  Kellcy  Islaud  stone  in  connec- 
tion with  those  made  for  compression. 
They  are  given  in  the  following  table : 


Marks. 

Specific 
gravity. 

Weight. 

Katioof 

absorp-- 

Uon. 

1 

2.53 
2.51 
2.50 
2.53 
2.57 
2.46 
2.39 
2.45 

Pounds. 
158.19 
157.12 
166.25 
158.12 
160.62 
153.76 
149.38 
153.12 

1^163 

3 

1:60 

4 

1:103 

c 

1*63 

n 

1:123 

22 

1:43 

27 

1-82 

30 

1:37 

These  samples  were  afterwards  cut  in  form  of  cubes  and  were  tested  as  to  their  ability  to  resist  com- 
pression, the  column  of  marks  corresponding  to  those  of  the  following  table. 

These  samples,  as  shown  in  the  column  of  marks,  were  subsequently  reduced  to 
cubes  and  sent  to  the  Watertown  arsenal  to  be  tested  as  to  their  ability  to  resist 
compression. 

The  following  statement  sent  from  AVatertown  arsenal  shows  the  result  of  these 
tests : 


Marks. 

0 
1 
3 
4 
6 
17 
22 
27 
30 

I)i 
Height. 

Inches. 
2.98 
2.99 
2.98 
2.95 
3 

2.98 
2.97 
3 
2.98 

mcnsions. 

Section- 
al area. 

Sq.  ins. 
8.88 
8.94 
8.88 
8.94 
8.82 
8.88 
8.85 
8.88 
8.91 

First 
crack. 

Pounds. 
105,800 
115.  280 
112, 490 
58,000 
89.000 
111,260 
111,590 
117,200 
128,200 

Ultimate 
Total. 

strength. 

Tost  No. 

Compressed 
surfaces. 

1 
Inches.   Inches. 

2.98  .      2.98 

2. 99  2.  no 

Per 

square 

inch. 

5663  

Founds. 
105,800 
115,280 
112,490 
74,100 
96,900 
111,260 
111,690 
117,200 
129,300 

Pounds. 
11,910 
12,800 
12,670 
8,290 
10  080 

5664 

5665 

2.99 

3 

2.97 

2.98 

2.96 

2.98 

2.98 

2.98 
2.98 
2.97 
2.98 
2.99 
2.98 
2.99 

5666 

5667          

56C8 

12,530 
12, 610 
13, 2M 
14,510 

5609.. 

5670 

5671 

Digitized  by  V^OOQIC 


2310   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Ayerage  ultimate  strength;  12,477  ponnds  per  square  inch.  The  compressed  sur- 
faces were  faced  with  plaster  of  paris. 

The  following  table  was  taken  from  the  records  of  the  lock  of  1881^  for  1878,  and 
is  here  inserted,  as  some  of  the  samples  were  similar  to  some  of  those  m  the  preced- 
ing tables: 

Determination  of  tJie  specific  gravity  and  absorpiion  of  variouM  atones. 


Kind  of  atone. 


Limestone  ^ 
Sandstone . 
Limefltone. 

Trap 

Sandstone . 

Do 

Do 

Limestone . 

Do 

Trap 

Granite.... 
Limestone . 

Do*  ... 


Where  foand. 


Bedford.  Iiid 

Isle  Boyale,  Michigan 

Drammond  Island,  Michigan 

Marquette.  Mich 

Sanit  Ste.  Marie,  Mich 

do 

do 

Bedford,  Ind 

do 

Huron,  Ind 

do 

Harmon  City,  Bay  County,  Mich  . 
Marblehead,  Ohio 


Specific 
gravity. 


2.408 

2.6eo 

2,775 
2.848 
2.473 
2.409 
2.513 
2.430 
2.482 
2.87» 
2.«10 
2.«82 
2.427 


Weight 
per  cubic 
foot  (dry 
pounds). 


149.8 

165.8 

173 

177.6 

154.2 

153.0 

156.7 

151.5 

154.8 

179.5 

162.7 

162.2 

151.7 


Ratio  of 
absorp- 
tion. 


1:27 

1:220 

1:167 

1:386 

1:68 

1^13 

1:57 

1:32 

1:50 

1:362 

1:210 

1:75 

1:32 


Weight 

pereubiD 

foot 

(satu 

rated 

pounds). 


156.6 

100.^ 

174.1 

178.1 

156.7 

157.5 

159.4 

150.2 

ISB 

180 

l«3w5 

164.4 

150.4 


*  Taken  from  Gen.  Gilmore's  tables. 

Weight  of  water,  62.35  ponnds  per  cubic  foot. 

Force  employtd.— -The  daily  average  force  for  the  season  of  active  operations  daring 
the  progress  of  the  work  was  as  fofiows : 


Year. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

ITov. 

Dec. 

1891 

2 

96 
150 

4 
123 
142 

22 

146 
141 

78 
162 
170 

78 
137 
182 

81 
128 
164 

53 
105 
107 

2 

1892 

53 
111 

87 

1893 

The  greatest  force  employed  at  any  one  time  was  dnring  Septemher,  1893,  when  at 
times  200  men  were  employed.  Their  classification  was  as  follows:  One  foreman, 
148  cutters,  6  jackmen,  8  planermen,  8  assistants,  2  tool-grinders,  3  blacksmiths,  2 
helpers,  6  enginemen,  3  firemen,  1  carpenter,  4  dcrrickmen,  and  9  laborers  engaged 
in  loading  cut  stone,  unloading  stone  in  the  rough,  disposing  of  planer  refuse,  and 
carrying  tools,  water,  patterns,  etc. 

Accidents  and  delays. — During  1891  but  one  delay  occurred,  when  work  was  prac- 
tically suspended  from  September  9  to  12  for  want  of  stone  in  the  rough,  one  of  the 
vessels  having  been  delayed. 

From  June  1  to  12, 1892,  the  cutters  were  on  a  strike  for  45  cents  per  hour.  They 
had  been  receiving  40  cents.    The  difficulty  was  finally  compromised  at  43  cents. 

On  June  18,  1893,  the  stiff- leg  derrick  at  the  lower  end  of  the  yard  fell  while 
unloading  stone  from  the  deck  of  the  schooner  Chas.  N,  Ryan.  The  maot  and  boom 
of  the  derrick  were  broken  and  the  bulwarks  of  the  schooner  somewhat  injured. 
The  derrick  was  repaired  and  ready  for  service  by  July  6. 

On  June  12,  1893,  one  of  the  jackmeu,  while  turning  a  stono,  had  his  right  leg 
badly  crushed.  This  was  the  only  accident  of  a  serious  nature  that  occurred  at  the 
stone  yard. 

During  the  progress  of  the  work  the  crane  and  stone-planing  ^lant  were  occasion- 
ally delayed  by  breakages,  for  which,  in  one  or  two  iustanceb,  U  was  necessary  to 
send  to  the  manufacturers  for  duplicate  parts.  This,  however,  is  to  be  expected  of 
machinery  of  this  class,  especially  when  worked  night  and  day;  and,  on  the  whole, 
the  machinery  behaved  in  a  satisfactory-  manner. 

The  following  Item  has  been  prepared  by  Assistant  Engineer  L.  C.  Sabin,  who 
has  had  special  charge  of  this  part  of  the  work : 

Cement  has  been  received  from  the  contractors  and  issued  for  use  during  the  year 
as  follows : 

Barrels. 

Portland 2,960 

Natural 28,162 
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During  the  working  season  of  1893  the  contractors,  Hughes  Bros.  &,  Banga^ 
delivered  4,580  cubic  yards  of  sand  from  Point  aux  Pins.  A  sample  was  taken  from 
each  cargo  (90  yards),  the  samples  being  obtained  by  taking  a  small  amount  from 
each  of  ten  or  twelve  places  on  the  scow.  At  each  place  a  hole  was  dug  through 
the  sand  so  that  the  full  depth  should  be  represented.  These  small  amounts  were 
thoroughly  mixed  to  form  the  sample,  which  was  afterwards  dried  and  sifted.  The 
average  fineness  for  the  season  was  as  follows : 

Tahle  1. 
[Pebbles  first  removed  by  screen,  holes  about  .25  inch  square.] 


0.08  inch  square 
(No.  10;. 

0.033  inch  square 
(No.  20). 

0.022  inch  square 
(No.  30). 

0.17  inch  square 
(No.  40}. 

96.6 

91.8 

79.1 

44.7 

Between  10  and  20  equals  4.8  per  cent;  20  and  30  equals  12.7  per  cent;  30 and  40  equals  34.4  per  oent. 

METHODS. 

No  radical  changes  have  been  made  in  the  general  scheme  of  testing  or  in  the 
detail  of  manipulation.  The  ordinary  acceptance  tests  consists  of  a  test  for  tensile 
strength  of  every  third  barrel,  a  test  for  fineness  of  every  thirteenth  barrel,  and  a 
time  of  setting  and  pat  test  of  every  tenth  barrel.  The  pat  test  is  made  with  both 
hot  and  cool  water. 

RESULTS. 

Although  the  requirements  of  the  specifications  are  rigid,  it  was  found  necessary 
to  reject  but  few  barrels  during  the  season.  The  most 'frequent  cause  of  rejection 
of  the  foreign  Portland  cement  was  the  damage  it  had  received  in  transit.  The 
number  of  barrels  of  either  Portland  or  natural  rejected  on  account  of  deficiency  in 
tensile  strength  was  very  small  indeed. 

The  average  fineness  of  the  cements  tested  during  the  working  season  of  1893  is 
shown  in  Table  2. 

TahU  g. 


Brand. 

Samples. 

Barrels  rep- 
resented. 

Mean  per  cent 

passing  No.  100 

sieve  "Whose 

holes  were 

0.0069  by  0.0073 

inch. 

Hemmoor 

113 
843 

3,527 
26,745 

92  9 

Jlitwankee 

85.4 

The  regular  acceptance  tests  occupy  nearly  all  of  the  time  during  the  working 
season.  In  the  winter  certain  special  tests  are  made  to  compare  various  brands 
of  cement  and  kinds  of  sand  and  to  investigate  the  effects  of  variations  in  manipu- 
lation to  which  the  cement  may  be  subjected  either  in  the  work  or  iu  testing.  The 
results  of  some  of  these  special  tests  were  report-ed  last  year.  The  results  obtained 
since  that  time  are  included  in  this  report. 

Series  1. — This  table,  giving  the  strength  and  fineness  of  several  brands  of  Port- 
land cement,  was  given  in  the  last  Annual  Report,  but  is  here  repeated  with  the  two- 
year  results  added.  Twelve  brands,  of  which  samples  were  broken  at  all  the  ages 
given,  are  averaged  at  the  bottom  of  the  table  and  tiie  highest  and  lowest  noted  for 
each  case.  The  diagram  which  accompanies  this  series  shows  graphically  the 
average  rate  of  increase  in  strength  for  the  twelve  samples,  and  also  gives  two  of 
the  samples  separately.  It  is  seen  that  the  mean  strength  1  to  1  is  appreciably 
higher  at  two  years  than  at  six  months,  the  neat  has  gained  nothing,  and  the  1  to  3 
mortar  shows  a  slight  loss  in  strength ;  in  fact,  among  fourteen  samples  tested  1  to  3, 
at  six  months  and  two  years,  only  three  gained  any  in  that  time,  and  this  gain  was 
in  all  eases  far  below  the  variations  due  to  errors  in  experiments;  on  the  other  hand, 
among  thirteen  samples  tested  1  to  1  there  were  but  two  which  did  not  gain  between 
six  months  and  two  years. 

The  results  for  samples  1  and  4  are  given  on  the  same  diagram.  These  two  samples 
were  selected  because  they  are  about  the  same  fineness,  ana  one  gives  high  results  at 
short  ages,  but  low  at  two  years,  while  the  other  reverses  this  order.    Among  the 
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short-time  testa  it  appears  thafc  only  one,  namely  1  to  1,  twenty- eight  days,  places 
No.  4  ahove  No.  1.  It  should  be  stated,  however^  that  these  two  samples  were  not 
tested  on  the  same  day. 

Series  2. — The  two-year  results  have  been  added  to  this  series,  and  the  conclusions 
seem  to  be  that  the  aifferenco  in  the  strength  of  mortars  made  with  the  different 
varieties  of  fine  sand  are  no  greater  than  the  differences  due  to  varying  the  consis- 
tency of  the  mortar  while  using  the  same  sand. 

Series  Sa, — This  series  is  similar  to  Series  2,  but  includes  limestone  screenings  and 
omits  the  sandstone  screenings  and  the  A  sand.  It  includes  mortars  made  of  one  part 
sand  to  one  cement  by  weight  as  well  as  those  of  two  parts  sand.  It  is  seen  that 
the  limeston&>screening8  give  the  highest  results,  especially  with  two  parts  sand,  the 
higher  percentage  of  sand  bringing  out  the  differences  more  plainly,  as  might  be 
expected. 

Series  3, — Series  3,  giving  the  results  obtained  with  seven  brands  of  natural  cement, 
neat,  and  with  standard  sand,  were  given  last  year  and  is  here  repeated  with  the  two- 
year  results  added. 

Series  16.— Hh\%  scries  is  for  the  purpose  of  comparing  the  values  of  four  varieties 
of  sand  for  use  with  natural  cement,  the  different  kinds  being  brought  to  the  same 
fineness  b^  sifting  and  remixing.  The  superiority  of  the  screenings  obtained  in 
crushing  limestone  and  sandstone  was  noted  in  the  last  Annual  Report.  The  mortars 
from  these  two  sands  continued  to  increase  in  strength  after  one  year,  whUe  the 
other  varieties  seem  to  have  reached  a  maximuui  at  six  months  or  one  year.  The 
percentages  of  gain  or  loss  after  six  months  and  one  year  are  ^tven  in  the  table,  and 
the  diagram  accompany  ing  the  tests  clearly  brings  out  the  differences. 

Series  17, — When  these  same  sands  are  used  with  Portland  cement,  Series  17  shows 
that  the  limestone  and  sandstone  screenings  give  the  highest  results,  as  they  do  with 
natural  cement,  but  unlike  the  latter  the  mortars  with  Portland  do  not  gain  any 
between  the  ages  of  one  and  two  years. 

Series  18  ana  ii?.— The  two  year  results  for  these  series  do  not  differ  materially 
from  those  obtained  at  one  year.  Sand  of  the  composition  m^^f^ifi  is  tested  here 
only  for  the  sake  of  comparison,  as  it  is  impracticable  to  obtain  it  for  use  in  construc- 
tion. The  indications  are  that  the  percentage  of  grains  of  size  between  20  and  30 
(passing  holes  0.033  inch  square  and  which  will  not  pass  holes  0.022  inch  square) 
should  be  something  more  than  10  and  the  percentage  of  size  passing  40  (holes  0.017 
inch  square)  should  be  something  less  than  60. 

Series  18a  and  iPa.— These  two  series  have  the  same  purpose  as  18  and  19,  but 
include  another  size  of  grain,  namely,  passing  holes  0.08  inch  square  and  not  passing 
holes  0.033  inch  square,  this  size  being  included  because  it  occurs  in  the  sand  as 
used  in  the  work.  The  five  compositions  chosen  are  typical  of  the  sand  as  received : 
the  mean  fineness  of  4,580  cubic  yards  received  duriniy;  the  working  season  of  1893 
being  approximately  c'^i^y'^p^.  The  strengths  obtained  at  six  months  with  the 
various  compositions  do  not  vary  greatly. 

Series  SO, — The  two  year  results  for  tliis  series  are  added,  and  it  appears  that  the 
mortars  made  with  the  coarser  sands  have  increased  rather  more  than  have  the  fine- 
sand  mortars  in  the  interval  between  six  months  and  two  years^  so  that  the  superiority 
of  the  coarse  sand  is  more  apparent  at  two  years  than  at  six  months.  The  remark- 
ably high  strength  of  812  pounds  ner  square  inch  for  briquets  containing  three  parts 
sand  is  worthy  of  note.  The  broken  section  of  these  coarse  sand  briquets  showed 
that  the  sand  grains  had  broken  and  not  pulled  out,  such  a  firm  hold  had  the  cement 
obtained. 

Series  21, — Tables  la  and  2a  give  the  strength  at  two  years  of  various  mortars  made 
with  natural  and  Portland  cements  with  Point  aux  Pins  sand.  The  results  obtained  at 
six  months  were  given  in  the  last  Annual  Report.  The  gain  or  loss  between  six  months 
and  two  years  is  indicated  in  tlie  tables.  By  averaging  the  results  for  each  propor- 
tion of  sand  separately  it  may  be  seen  that  for  natural  cement  with  one  part  sand,  by 
weight,  there  is  an  average  loss  of  about  5  per  cent  and  for  other  proportions  a  gain 
of  from  2  to  3  per  cent ;  for  Portland  the  1  to  3  proportion  shows  a  loss  of  1  per  cent, 
while  other  proportions  show  a  gain  of  from  8  to  64  per  cent,  the  largest  percentage 
gain  being  for  10  parts  sand  to  1  cement. 

In  the  last  Annual  Report,  under 'Series  21,  a  table  was  included  giving  the  cost  of 
mortars  of  dificrent  proportions,  the  quantities  being  derived  from  experiments  on  a 
few  of  the  proportions  only.  Since  then,  in  making  mortars  in  quantities  of  about 
3.5  cubic  feet  containing  difierent  jiroportions  of  sand  and  cement,  the  amounts  of 
each  required  for  a  given  quantity  of  stiff  mortar  were  noted,  and  from  these  experi- 
ments Table  3a  is  derived,  whicli  should  supersede  Table  3  in  the  last  report.  The 
inaccuracies  in  Table  3  arose,  first,  from  the  fact  that  in  the  few  experiments  made  the 
change  of  volume  of  the  sand  with  the  presence  of  moisture  was  not  duly  considered; 
and,  second,  from  the  incorrect  assumption  that  when  the  amount  of  cement  nsea 
was  insufficient  to  fill  the  voids  in  the  sand  the  amount  of  mortar  made  was  not  in 
excess  of  the  bulk  of  the  sand.     By  referring  to  Diagram  3a,  which  is  derived  from 
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Tables  la,  2ay  and  3a,  it  may  be  seen  that  the  new  results  clo  not  reverse  the  relative 
positions  of  the  curves  indicating  economy.  Diagram  la  gives  the  cubic  feet  of 
mortar  made  to  1  barrel  of  cement  and  Diagram  2a  gives  the  cost  of  mortars  as  in 
Table  3a. 

Series  3Sa  2oh  and  26a, — These  series  are  similar  to  25,  26,  and  31,  which  were 
reported  a  year  ago  and  refer  to  the  regauging  of  mortal's.  The  results  show  that 
the  variations  in  consistency  within  the  limits  used  do  not  cause  notable  differences 
in  strength  at  one  year ;  that  continuous  gauging  for  four  instead  of  two  minutes  does 
not  increase  the  resulting  strength  very  materially,  but  that  eight  minutes*  gauging 
is  decidedly  advantageous  and  that  this  extra  amount  of  gauging  makes  the  mortar 
appreciably  less  stiff. 

As  to  allowing  the  mortar  to  stand  some  time  before  using,  it  appears  that  moder- 
ately slow-setting  natural  cements  may  be  left  as  much  as  two  hours  without  regaug- 
ing andthep  give  good  results  on  being  regauged  and  used;  that  they  may  be  left 
even  as  long  as  four  hours  without  detriment,  provided  they  fire  re^au^ed  frequently 
during  that  time  and  sufficient  water  is  added  to  keep  the  mortar  plastic.  The  slow- 
setting  Portland  mortar  was  not  iujured  by  allowing  it  to  stand  five  hours  even  if 
not  regauged  in  the  interval ;  but  with  all  the  mortars  tested  it  appears  that  frequent 
regauging  and  the  addition  of  water  as  needed  is  preferable.  Further  tests  have  been 
started  to  show  the  relative  behavior  of  slow  and  quick  setting  cements,  of  rich  and 
poor  mortars,  and  of  neat  cement  mortars  when  subjected  to  regauging. 

Series^?. — This  series  gives  the  rates  of  increase  in  strength  of  two  samples  of  natural 
cement  from  one  day  to  six  months  neat  and  the  strengths  with  one  part  sand  at 
twenty -eight  da  vs  to  two  years.  The  two  samples  have  nearly  the  same  strength 
in  general,  though  one  is  28  pounds  stronger  at  five  days  than  the  other.  The  gains 
between  one  day  and  two  days  and  between  seven  and  ten  days  are  not  great.  Also 
there  is  apparently  no  gain  in  strength  after  three  months  within  the  limits  of 
time  used  either  with  neat  cement  or  half  sand.  The  results  may  be  plainly  seen 
in  the  diagram. 

Series  28. — This  series  gives  the  results  of  a  few  tests  in  warm  water.  An  inspec* 
tion  of  the  diagram  will  show  that  this  sample  of  natural  cement  when  mixed  with 
one  part  sand,  oy  weight,  gained  as  much  strength  in  water  at  100^  F.  in  ten  days  as 
it  did  in  twenty-eight  days  at  60^  F.,  and  that  the  strength  at  four  days  in  warm 
water  was  about  the  same  as  that  at  seven  days  in  cool  water. 

Series  29,— Thi^  series  is  similar  to  28,  but  relates  to  Portland  cement.  Here  it  is 
seen  that  the  cool-water  tests  are  above  the  warm  for  neat  cement  up  to  seven  or 
eight  days,  while  for  1  to  3  mortar  the  warm  tests  are  above  for  about  the  same 
length  of  time. 

Se:r\cs  31, — This  series  deals  with  the  regauging  of  mortars,  as  do  25(7,  256,  and  26a, 
the  one-year  results  having  been  added  since  the  last  report.  The  only  difference 
worthy  of  note  is  that  the  result  obtained  at  one  year  for  mortar  which  had  stood 
three  hours  without  regauging  is  somewhat  less  than  the  result  with  fresh  mortar. 
This  is  apparently  more  severe  treatment  than  allowing  the  mortar  to  stand  five 
hours  when  regauged  every  hour,  though  the  differences  are  not  great. 

Series  SSa. — The  tests  recorded  in  Series  33,  under  the  heads  of  33a,  336,  etc.,  were 
made  to  investigate  the  effects  of  variations  in  the  methods  of  manipulation  and  the 
subsequent  treatment  of  the  briquets.  They  were  designed  to  relate  only  to  methods 
of  tenting,  but  in  some  cases  the  results  indicate  the  proper  treatment  of  mortars  for 
actual  use.  At  the  time  of  starting  the  tests  there  were  four  molders  who  were  mak* 
ing  bi  iouets  interchangeably.  The  first  test  suggested,  then,  was  to  find  the  relative 
strengths  of  briquets  made  by  these  moldors.  Three  of  the  muldei*s  made  similar 
briquets  one  day  and  one  of  these  made  by  the  fourth  another  day.  It  is  seen  that 
similar  briquets  made  the  same  day  by  different  molders  do  not  differ  much  in  strength 
but  that  briquets  made  on  different  days  by  the  same  molder  may  differ  considerably. 

These  four  molders  have  all  been  trained  in  the  same  waj^  one  copying  from  another, 
and  the  inference  must  not  bo  drawn  that  what  has  been  called  tno  **  personal  equa- 
tion'' may  bo  disregarded  in  comparing  the  results  of  different  experimenters  work- 
ing apart  even  though  they  may  be  following  the  same  rules. 

Scries  3Sb, — These  tests  were  originally  designed  to  show  what  difference  in  tensile 
strength  might  result  from  variations  in  the  consistency  of  the  mortar,  the  briquets 
being  broken  at  the  usual  ages  of  1,  7  and  28  days.  But  they  were  extended  so  as  to 
indicate  whether  the  differences  so  obtained  would  exist  at  three  months,  six  months, 
etc.  These  tests  are  all  made  of  the  same  brand  of  natural  cement.  Tables  1  and  3 
and  Diagram  1,  made  from  these  tables,  show  that  for  neat  cement  the  absolute 
strengths  and  the  variations  in  strength  due  to  differences  in  consistency  are  about 
the  same  at  seven  days  as  at  one  day.  The  stiffest  or  driest  mortar  used  gave  the 
highest  result,  and  the  thinnest  mortar  the  lowest,  except  in  one  case,  at  seven  days; 
the  mortar  containing  36  per  cent  water  gave  slightly  lower  strength  than  that  con- 
taining 40  per  cent.  The  twenty-eight  day  results  in  Table  1  exhibit  greater  varia- 
tions than  tho  one  and  seven  day  results,  but  in  Table  3  this  is  not  the  case.    The 
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three  monthB'  resalts  in  Table  1  indicate  that  the  differences  in  strength  doe  to 
atioDS  in  conBiateiicy  are  rapidlj  disappearing  with  age. 

Tables  2  and  5  and  Diagrams  2  and  3  give  tne  results  obtained  iirith  mortan  com- 
posed of  one  part  by  weight  of  standard  sand  to  one  part  of  natural  cement.  X^  is 
seen  that  at  seven  days  the  differences  are  considerable  and  that  the  mortars  nuMle 
with  about  17  per  cent  of  water  give  the  highest  results;  at  twenty-eight  days  tlie 
differences  are  still  greater  (referring  to  abeolute  strength  rather  than  percentages), 
but  the  maximum  strength  is  obtaLaed  by  the  mortar  made  with  18  per  cen^  of 
water ;  at  six  months  those  mortars  haying  much  less  than  18  per  cent  water  liAve 
gaiucd  comparatively  little  in  the  last  three  months,  while  those  containing  »l>oixt 
22  per  cent  water  give  the  maximum  strength,  and  the  mortar  containing  26  per 
cent  is  not  fur  below.    Diagrams  4, 5,  and  6  present  these  results  in  a  different  way. 

Tables  4  and  6  and  Diagram  No.  7  show  that  in  tests  of  mortars  with  two  parts 
sand  to  one  cement,  the  highest  strength  at  twenty-eight  days  is  obtained  wit^  a 
rather  dry  mortar,  but  that  as  with  the  1  to  1  mortar  those  containing  a  large  amoant 
or  v.ater  becomes  tbe  stronger  in  time — the  maximum  at  six  monSis  and  one  year 
for  sample  16  R  being  obtained  with  about  16  per  cent  water  and  for  sample  15  fi 
with  about  17  or  18  per  cent. 

Series  S3c. — These  tests  were  made  to  show  the  effect  of  using  cold  materials  snd. 
gauging  in  a  cold  room.  Tables  1  to  7,  inclusive,  refer  to  natural  cement  and  Table  8 
to  Portland.  The  results  of  Tables  1,  2,  and  3  are  plotted  on  Diagram  No.  I  and 
those  of  4  to  7,  inclusive,  on  Diagram  No.  2,  while  Table  8  is  plotted  on  Diagram 
No.  3.  The  curves  are  all  numbered;  the  odd  numbers  refer  to  briquets  made  in  the 
cold  and  even  numbers  to  briquets  made  in  the  ordinary  temperatnre  of  65°  to  70^. 
In  general,  the  briquets  made  in  the  low  temperature  (above  freezing)  were  stronger 
than  those  made  at  65°.  Sometimes  the  difference  was  not  very  great  and  sometimes 
the  warm  briquets  were  ahead  at  one  day  and  seren  days,  but  at  twenty-eight  days 
the  cold-made  briquets  were  nearly  always  in  the  lead,  and  this  difference  held  good 
for  three  and  six  months.  The  latter  part  of  Table  2  indicates  that  if  the  briquets 
are  allowed  to  stay  in  the  cold  air  for  twenty-four  hours  or  more  it  tends  to  ooonter- 
act  the  good  effects  of  molding  in  the  cold,  and  this  conclusion  is  borne  out  by  other 
tests.  Thus  there  is  more  difference  between  curves  15  and  16  on  Diagram  2  than 
between  curves  17  and  18,  the  briquets  whose  results  are  represented  by  the  former 
being  left  in  the  cold  air  twelve  hours  and  the  others  twenty-four  hours^ 

Series  S3d. — It  is  often  the  case  that  tests  are  conducted  in  a  room  where  no  special 
pains  are  taken  to  prevent  the  temperature  falling  during  the  night.  Some  have 
claimed  that  low  temperatures  for  tne  water  of  immersion  give  low  tensile  strengths 
and  others  have  considered  that  the  reverse  was  the  case.  The  tests  given  in  33d 
were  made  to  determine  this  question  for  some  of  the  natural  cements.  The  results 
^iven  in  Tables  1  to  5  are  collected  in  Table  6  and  wherever  possible  results  on  sim- 
ilar mortars  have  been  combined.  Diagram  No.  1  shows  the  results.  It  would 
appear  from  this  diagram  that  for  briquets  made  from  this  brand  of  cement  and 
broken  at  7  days  it  makes  little  difference  what  the  temperature  of  tbe  water  of 
immersion  may  be  between  the  limits  of  50°  and  70°  F. ;  that  it  is  possible  that  the 
briquets  of  neat  cement  gain  a  trifle  more  strength  in  water  at  38°  F.,  and  that  both 
neat  cement  and  1  to  1  mortars  gain  a  trifle  more  in  water  at  80°  than  they  do  in 
temperatures  between  the  above-named  limits.  Between  fourteen  and  twenty-eight 
days  the  neat  cement  mortar  gains  very  little  if  kept  in  a  temperature  lower  than 
60*^,  but  in  water  above  that  temperature  the  gain  is  in  a  way  proportional  to  the 
temperature.  The  1  to  1  mortar  gains  very  little  in  this  interval  if  kept  in  water 
at  38°  F.,  but  the  ^ain  increases  with  the  temperature  of  the  water.  At  two  hun- 
dred and  twenty-eight  days  it  seems  to  make  little  difference  what  the  temperatnre 
of  the  water  is  between  the  limits  of  38  and  50,  but  the  gain  increases  with  the  tem- 
peratnre if  above  50°.  The  gain  of  the  1  to  1  mortar  between  seven  and  twenty- 
eight  days  is  small  in  water  at  38°  P.,  but  the  gain  increases  rapidly  as  the  temper- 
ature of  the  water  is  increa6e<l. 

Table  1  and  Diagram  2  give  the  results  at  seven  days  with  five  samples,  two  of  the 
samples  being  of  the  same  brand.  Here  it  is  also  seen  that  for  neat  cement  at  seven 
days  the  strength  is  practically  the  same,  whatever  may  be  the  temperature  of  the 
mortar  of  immersion  between  the  limits  of  50°  and  70°.  Tables  8,  9,  and  10,  and 
Diagrams  3, 4,  and  5,  show  the  results  obtained  with  longer  time  tests.  The  briquets 
whose  results  are  given  in  these  three  tables  were  in  tanks  containing  many  other 
briquets,  and  the  water  in  the  tanks  was  not  changed  frequently  enough  to  insure 
it  being  constantly  fresh.  These  results  must  therefore  be  taken  with  some  allow- 
ance, but  it  would  appear  that  the  differences  in  strength  due  to  variations  of  15°  in 
the  water  of  immersion  are  not  very  great.  In  all  cases  the  warmer  water  gave  a 
somewhat  higher  strength  at  three  months. 

The  briquets  whose  results  are  given  in  Table  11  were  immersed  in  tanks  in  which 
the  water  had  become  stale  from  long  use.  It  is  seen  that  tank  ''U''  gave  much 
lower  results  and  tank  **H''  higher  results  than  would  be  expected  from  their 
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respectiye  temperatures.  It  is  thas  apparent  that  to  have  the  water  in  the  tanfs 
renewed  frequently  is  of  even  greater  importance  than  that  the  temperatures  should 
be  the  same. 

Series  SSf, — It  is  the  general  practice  to  leave  the  briquets  twenty-four  hours  in 
moist  air  before  immersion,  but  this  practice  is  sometimes  departed  from.  Briquets 
to  be  broken  at  one  day  are  generally  immersed  as  soon  as  set  hard  enough.  This 
series  gives  the  results  obtained  by  immersing  at  different  lengths  of  time  after 
molding.  The  diagram  indicates  that  var^ng  the  treatment  in  this  regard  may 
affect  different  mortars  differently,  but  as  m  fdl  cases  the  curves  are  nearly  hori- 
zontal between  twenty- four  and  forty-eight  hours  it  would  seem  that  this  were  the 
best  length  of  time  to  allow  in  moist  air,  since  then  a  slight  variation  in  the  specified 
time  of  immersion  would  result  in  little,  if  any,  difference  in  strength. 

Series  S5g. — This  series  was  made  to  show  whether  it  was  important  that  the  air 
in  which  the  briquets  are  stored  for  the  usual  twenty-fmir  hours  should  be  kept  moist. 
It  would  seem  that  the  drier  the  briquets  are  kept  for  the  first  twenty-four  hours 
the  higher  will  be  the  strength  at  seven  days.  With  briquets  of  1  to  1  mortar  the 
difference  seems  to  be  very  small,  but  somewhat  greater  for  neat  cement  briquets. 

Series  SSh, — It  is  n^enerally  supposed  that  variations  in  the  method  of  filling  the 
mold  is  the  cause  of  the  greatest  discrepancies  between  results  of  different  operators. 
To  indicate  whether  this  is  the  case  the  briquets  in  this  series  were  all  made  in  the 
same  way  in  the  particulars  of  gauging  and  of  the  final  finishing  of  the  briquets ;  that 
is,  they  were  all  pressed  heavily  on  top  with  the  trowel ;  but  half  of  them  were  made 
in  the  usual  way  by  putting  small  amounts  of  mortar  in  the  mold  at  a  time  and 
pressing  down  each  layer  either  with  fingers  or  trowel,  while  the  otherhalf  had  little 
work  expended  on  them  except  the  final  pressure  on  top.  The  results  would  seem 
to  indicate  that  these  variations  in  method  did  not  make  important  differences  in 
the  strength  obtained  at  seven  and  fourteen  days,  but  the  tests  are  but  few  and  do 
not  deserve  great  weight. 

Series  33i. — The  briquets  of  this  series  were  all  made  in  air  of  the  same  tempera- 
ture, but  the  temperature  of  the  cement,  sand,  and  water  varied,  being  about  35^ 
F.  for  part  of  the  briquets  and  about  65°  for  the  others.  From  these  experiments  it 
can  not  be  said  that  such  a  variation  as  90^  in  the  temperature  of  the  materials  affects 
the  strength  of  the  briquets  so  long  as  the  temperature  of  the  air  is  constant. 

Series  S5  and  S5a, — These  series  are  similar  to  Series  30  given  in  the  last  annual 
report,  and  refer  to  the  mixing  of  Portland  and  natural  cements.  The  conclusion 
reached  for  Series  30  was  that  the  full  stren^h  of  the  two  samples  was  not  developed 
when  they  were  mixed.  In  Series  35  two  difierent  samples  are  used,  and  the  results 
obtained  at  one  year  indicate  that  the  mixture  develops  fully  as  much  strength  as 
tiie  mean  of  the  Portland  and  natural  separately.  Series  35a  points  to  a  similar  con- 
clusion. Series  35  and  35a  are  made  witn  the  same  brands,  but  with  different  sam- 
ples. 

Series  37, — Among  many  tests  made  with  hot  water.  Series  37  gives  a  few  of  those 
made  to  determine  the  effect  of  variations  in  treatment  before  immersion.  When 
the  temperature  of  the  water  of  immersion  was  &09  C.  the  highest  result  at  seven 
days  was  obtained  by  leaving  the  briquets  twenty  hours  in  moist  air  and  four  hours 
in  the  vapor.  The  nine-day  results  indicate  that  it  makes  little  difference  whether 
the  briquets  are  left  ten  hours  or  twenty-four  hours  in  moist  air,  or  zero  or  four 
hours  in  vapor.  For  80*^  C.  the  highest  results  were  obtained  by  immersing  at  the 
end  of  twenty-four  hours. 

Series  38. — This  series  gives  the  results  obtained  by  immersing  in  hot  water 
briquets  firom  several  brands  of  natural  cement.  It  is  seen  that  all  but  the  '^  Bu'' 
brand  stood  a  temperature  of  60°  C.  fairly  well,  and  this  was  the  only  sample  which 
gave  a  very  low  strength  tested  cold  at  two  years.  The  only  sample  which  stood 
well  a  temperature  of  80°  C.  was  the  "An"  brand.  It  appears  that  for  80°  C.  the 
briquets  should  not  be  subjected  to  the  vapor  more  than  three  hours. 

Series  40,—ThiB  series  ^ves  the  rate  of  increase  in  strength  of  a  certain  sample  of 
natural  cement  mixed  with  1,  2,  and  3  parts  of  standard  sand.  It  appears  that  the 
1  to  1  mortar  gains  very  little  between  five  months  and  nine  months  and  that  the 

I  to  2  and  1  to  3  mortars  gain  nothing  between  four  months  and  ten  months. 
Series  45.— It  is  a  common  practice  to  heat  the  materials  for  making  mortar  when 

working  at  a  temperature  below  32°  F.  It  has  been  questioned  whether  this  was 
good  practice.  Series  45  gives  a  few  results  on  the  subject.  Line  1  in  the  table  is 
from  briquets  made  of  mortar  which  at  the  time  of  making  was  considered  too  dry 
and  those  in  line  2  had  more  water  added.  As  in  all  other  respects  these  two  cases 
were  the  same  the  higher  stren^h  of  No.  1  indicates  that  the  mortar  should  not  be 
very  moist  when  work  is  done  m  low  temperatures ;  this  result  might  have  been 
predicted.  Comparing  2  with  4  and  3  with  5  shows  the  same.  Comparing  the  mean 
of  2  and  4  with  the  mean  of  3  and  5  and  the  mean  of  8  and  10  with  the  mean  of  9  and 

II  it  appears  that  with  either  1  to  1  or  1  to  2  mortar  it  makes  little  difierence 
whether  the  materials  are  heated  when  the  mortar  is  to  be  exposed  to  the  open  air. 
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Comparing  6  with  7  and  12  with  13  it  appears  that  for  both  1  to  1  and  1  to  2  mortaiB 
it  is  somewhat  better  to  heat  the  materials  when  the  mortar  is  to  harden  in  cold 
water. 

Series  46. — This  series  is  similar  to  45,  but  refers  to  natural  cement.  It  api)ear8  that 
in  all  cases  a  better  result  was  obtained  by  heating  the  materials.  It  should  be 
noticed  that  the  briquets  hardened  in  cold  water  developed  but  little  strength. 

Series  50, — This  series  was  made  to  show  the  relative  effects  of  exposing  the  briqueta 
to  the  dry  air  of  a  room  to  harden  and  of  immersing  them  as  usual.  The  results  in 
an^  given  line  of  the  table  are  from  briquets  made  in  the  same  way,  part  of  them 
being  immersed  in  water  at  a  temperature  between  60  and  70^  F.  while  the  rest  were 
put  on  shelves  in  the  laboratory.  Diagram  No.  1  shows  that  for  this  sample  of  natn- 
ral  cement  more  strength  is  attained  in  three  months  in  the  dry  air  than  in  water, 
but  the  six  months'  results,  which  are  not  plotted,  reverse  this  conclusion  for  neat 
cement.  Diagram  2  is  from  the  results  given  in  lines  three  and  four.  It  is  seen  that 
for  this  brand  of  Portland  cement  a  1  to  1  mortar  gives  higher  results  in  dry  air  at 
seven  days,  but  between  the  ages  of  three  weeks  and  three  months  there  appears 
to  be  little  difference  whether  the  briquets  have  hardened  in  dry  air  or  in  water  j  at 
six  months  the  dry  air  briquets  are  again  ahead.  A  1  to  2  mortar  seems  to  gam  a 
trifle  more  strength  in  air  tnan  in  water,  at  least  un  to  six  months. 

Diagram  No.  3  shows  that  this  sample  of  natural  cement  will  not  harden  well  in 
dry  air.  The  two  curves  are  about  the  same  at  twenty -eight  days,  but  the  briquets 
in  dry  air  gain  nothing  between  twenty -eight  days  and  three  montns.  Diagram  No. 
4  shows  that  this  sample  of  Portland,  R,  18R,  behaves  well  in  dry  air.  It  would 
also  appear  that  the  amount  of  water  required  to  ^ve  the  best  results  follows  aboat 
the  same  law  whether  the  briquets  are  hardened  m  air  or  water. 

Series  51a — Series  51  is  similar  to  Series  33,  dealing  with  variations  in  manipula- 
tion.   Like  Series  33  it  is  divided  into  several  parts,  called  51a,  51b,  etc. 

Series  53  a  corresponds  to  Series  33b,  referring  to  variations  in  consistency  of  the 
mortar.  Diagram  1  gives  the  results  of  Table  1,  obtained  with  neat  cement  mortar 
of  brand  **  Ln.'*'  The  differences  due  to  consistency  are  greater  than  those  obtained 
in  Series  33b  for  neat  cement  mortar,  and  these  differences  do  not  seem  to  diminish 
with  age  up  to  three  months,  the  limit  of  this  experiment.  Diagram  No.  2,  from 
Ta])les  2  and  3,  shows  that  for  1  to  1  mortar  the  differences  do  not  diminish,  but 
rather  increase  with  age  up  to  three  months,  and  that  the  thinner  mortars  gain 
more  with  ago  than  do  the  stiff  ones,  so  that  while  15  per  cent  water  gives  the  maxi- 
mum strength  at  seven  days,  20  per  cent  gives  the  maxium  at  three  months.  With 
the  1  to  2  mortar  the  maximum  strengths  are  obtained  at  seven  days,  twenty-eight 
days,  and  three  months  by  8i,  lOi,  and  12\  per  cent  of  water,  respectively,  and  in  Uiis 
case  also  the  differences  obtained  at  seven  daj-s  do  not  diminish. 

Diagrams  3  and  4,  from  Tables  4  and  5,  give  the  results  obtained  with  five  samples 
representing  three  brauds  of  natural  cement.  The  curves  in  the  diagram  are  under- 
lined at  the  points  where  the  mortar  was  of  the  consistency  ordinarily  used  hero 
for  briquets.  It  is  seen  that  the  maximum  strength  at  seven  and  twenty-eight  days 
is  slightly  to  the  left  of  this  point;  that  is,  that  a  trifle  stiffer  mortar  than  that  which 
is  considered  right  for  briquets  would  give  somewhat  higher  results  at  seven-and 
twenty-eight  days.  It  is  also  apparent  that  all  brands  are  not  affected  alike  bj' given 
differences  in  consistency;  sample  On  84R  being  affected  the  least  and  Hn  2m  the 
most,  by  given  variations  in  the  amount  of  water  used. 

Series  51b. — This  series  is  similar  to  33d,  and  refers  to  the  temperature  of  the  water 
in  which  the  briquets  are  stored.  Diagram  No.  1,  from  Table  1,  might  well  be  studied 
in  connection  with  Diagram  1  of  Series  33d.  The  former  is  more  complete,  as  it 
includes  one  day  and  two  months  tests.  At  one  day  the  coldest  tank  gives  the  high- 
est result,  at  seven  days  there  is  little  difference,  due  to  temperature,  but  at  fourteen 
and  twenty-eight  days  the  warmer  tanks  are  ahead,  with  little  difference  between 
40*^  and  60^,  while  attwo  months  the  curve  becomes  a  straight  line,  or  the  strengths 
vary  directly  as  the  temj)erature  between  the  limits  of  40°  and  80°.  Diagram  No.  2, 
from  Table  2,  shows  a  similar  result  for  another  brand,  except  that  for  this  sample 
it  does  not  appear  that  a  temperature  as  high  as  80°  C.  is  desirable.  This  result  may 
possibly  be  due  to  some  othtr  cause  than  temperature,  though  with  the  method  of 
making  the  briquets  it  is  not  apparent  how  another  element  could  enter  to  such  an 
extent. 

Diagram  3,  f^om  Table  3,  shows  a  similar  result  for  mortar  made  with  one  part 
sand,  except  that  at  seven  days  the  higher  tanks  gave  sligbtly  higher  results  than 
the  cold  ones,  and  at  two  months  the  strength  attained  in  80°  is  somewhat  lower  and 
than  attained  in  40°  is  somewhat  higher  than  they  should  be  to  make  the  strength 
vary  directly  with  the  temperature;  in  other  words,  there  are  indications  that  the 
diflerences  in  strength  due  to  differences  in  temperature  reached  a  maximum  at  or 
before  two  mouths.  Diagram  4,  from  Table  4,  gives  the  results  obtained  with  1  to  3 
mortar.  The  curves  are  similar  to  the  previous  ones,  except  that  it  appears  that  the 
maximum  diflerence  had  not  yet  been  attained  at  two  montns ;  the  two- months' curve 
is  similar  to  the  tweuty-eight-day  curve  in  Diagram  1. 
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SerieB  51e. — This  series  shows  tho  effect  of  leaving  the  briquets  in  moist  air  differ- 
ent lengths  of  time  before  immersion  and  is  similar  to  Series  33f.  In  Table  1  five  of 
each  set  of  briquets  were  broken  directly  from  the  damp  closet  at  ages  varying  from 
twenty  hours  to  live  days,  and  the  other  five  were  immersed  until  they  were  seven  days 
old ;  it  was  thus  impossible  to  determine  how  much  the  briquets  gained  or  lost  by 
immersion.  It  appears  that  for  the  sample  used  neat  briquets  suffer  a  loss  of  strength 
by  immersion  which  they  do  not  regain  for  some  time.  Thus  briquets  broken  at 
twenty  hours  without  immersion  were  a  trifle  stronger  than  those  broken  at  seven 
days  which  had  been  immersed  for  the  last  six  and  one- fourth  days.  With  briquets  of 
1  to  1  mortar  it  appears  that  i  f  immersed  at  the  end  of  four  days  they  gain  by  the  extra 
three  days'  age  just  about  the  loss  due  to  immersion  and  if  immersed  ealier  than  that 
the  gain*  is  greater  than  the  loss,  while  if  immersed  later  the  gain  is  not  equal  to  the 
loss.  Table  2  and  the  diagram  show  that  for  neat,  1-1  and  1-3  mortars  the  strength  at 
seven  and  twenty-eight  days  is  greater  the  longer  tho  briquets  are  allowed  to  remain 
in  the  moist  air  and  that  the  efiect  is  greatest  on  neat  cement  mortars. 

Series  Sid, — This  series  is  similar  to  33g,  and  shows  the  effectof  varying  the  amount 
of  moisture  given  the  briquets  tho  first  twenty- four  hours  after  made.  First  it  may 
be  said  that  good  results  are  not  obtained  by  immersing  the  briquets  as  soon  as 
made.  As  to  whether  they  shall  be  kept  in  dry  or  moist  air  for  twenty-four  hours, 
the  difference  in  strength  at  seven  and  twenty -eight  days  due  to  such  variations 
Beems  to  be  small.  At  twenty -eight  days  the  briquets  kept  in  moist  air  for  twenty- 
fonr  hours  are  in  the  lead,  as  are  the  seven-day  briquets  of  neat  cement.  Mortar 
briquets  broken  at  seven  clays  seetn  to  reach  a  slightly  higher  strength  if  kept  in 
dry  air.  These  conclusions  are  not  entirely  in  accord  with  those  deduced  for  series 
^g,  bnt,  as  said  above,  the  variations  in  strength  are  not  large. 

This  report  concerning  dredging  operations  has  been  prepared  by  Assistant  Engi- 
neer Joseph  Ripleyi  who  has  had  special  charge  of  this  part  of  the  work. 

DKEPENIXG  CANAL  PRISM. 

This  work  consists  in  the  removal  of  about  280,000  cubic  yards  of  material,  prin* 
cipally  Potsdam  sandstone  in  situ,  so  as  to  deei)eu  the  water  in  the  canal  above  the 
locks  to  25  feet.    The  general  depth  of  cutting  is  nearly  9  feet. 

The  time  for  finishing  the  work  has  been  extended  from  June  30,  1894,  to  July  1, 
1895. 

Under  contracts  dated  July  14,  1892,  Messrs.  Dunbar  and  Sullivan  have  worked 
from  1  to  5  dredges  and  2  drill  boats. 

Last  September  they  finished  dredging  the  north  half  of  the  canal.  The  raft  bars 
were  then  swung  at  17  feet,  to  assure  the  safety  of  passing  boats. 

Dredging  was  discontinued  for  the  winter  Decern uer  13  and  resumed  again  March 
16.    Four-fifths  of  the  total  area  of  860,000  square  foot  has  been  dredged  over. 

Summary  of  dredging. 


Date. 


August,  1892,  to  June  30,  1893  . 
July  1, 1393,  to  June  30,  1894. .. 


Section    1,  rate  $1.63  | 
per  cubic  yard,  bank 
meABurenront. 


Section  2,  rate  $1.47 
per  cubic  yard,  bank 
measurement. 


Scow 

measure- 

ment. 


Estimated  , 
bank 

measure- 
ment. 


Scow 

moaaure- 

ment. 


Ou.yds.        Cu.ydi.        Cu.yd*. 
49,220  '  33,730  '  77,512 

50,944  38.346  <         109,654 


Estimated 

bank 

meaaure- 

ment. 


OtLyds. 
48,774 
62, 177 


Summary  of  drilling. 


Section  1. 

Holes      1  Dynamite 
drille<l.     j      used. 

Section  2. 

Date. 

IToIes        Dynamite 
drilled.          used. 

August,  1892,  to  June  30,  1893 

!    Pound: 
1,  805             25, 565 

!    Pounda. 

5  AAri                  Kk  9*Ki 

Juiyl,  1893,  to  June  30,  1894 

2.361,          35. 330  F            .^ll.^l            75!  755 

1 
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The  dynamite  was  70  per  cent  of  nitroglycerine.  The  holes  were  5  feet  apart, 
and  the  average  depth  of  drilling  was  11  feet. 

The  average  charge  was  14^  ponnds  of  dynamite^  which  broke  10  cnbic  yards  of 
rock  at  each  blast. 

The  monthly  estimates  were  generally  made  by  deducting  30  per  cent  from  the 
scow  measurements. 

December  16  to  20  a  thorough  survey  was  made  from  the  head  of  the  canal  to  the 
basin.  Over  4,000  soundings,  10  by  20  feet  apart,  were  taken  through  the  ice.  The 
usual  computations  and  maps  were  made  for  the  season^s  estimates. 

Four  thousand  soundings  were  also  taken  on  the  lower  approach  to  the  locks.  The 
ice  augers  were  used  for  boring  the  boles  through  the  ice. 

On  May  14,  while  dumping  scow  No.  6  at  tl^  head  of  the  rapids,  the  scow  filled 
and  sank.    The  scowman,  Joseph  Walker,  was  drowned. 

Under  contract  dated  June  17, 1893  for  widening  the  channel  at  "The  Elbow,'' 
Lake  George,  the  contractor,  R.  J.  Cram,  began  c&ed^ng  on  July  S  and  finished 
Noveml>er  25, 1893.  Four  cuts  were  made  on  the  west  side  of  the  channel,  each  one 
about  22  feet  wide,  and  varying  from  1,100  to  2,500  feet  long,  making  the  channel  at 
least  200  feet  wide  and  17  feet  deep. 

Fifty-nine  thousand  eight  hundred  and  forty-three  cubic  yards,  scow  measure- 
ment, were  excavated,  at  a  c<ist  of  $7,661.42. 

]  was  assisted  by  Assistant  Engineer  Dixon  and  Inspector  Morrison. 

There  have  been  employed  upon  this  work  at  different  times  during  the  year 
Assistant  Engineers  Joseph  Ripley,  J.  L.  Callard,  Frank  Reed,  L.  C.  Sabm,  B.  Roh- 
nert,  F.  C.  Shenefaon,  ana  C.  T.  Dixon;  Clerk  Common,  Draftsman  Mitfigelsdorf,  and 
Inspector  L.  P.  Morrison. 

Very  respectfully,  your  obedient  servant, 

E.  S.  Wheeler, 
•  Atsistant  JSfigineer,  etc. 

Col.  O.  M.  POE, 

Corps  of  Engineers,  U.  S.  A. 


Series  1. — Strength  of  mortars  andfinenem  of  fifteen  brands  of  Portland  foment. 

[Besolta  in  any  single  coltima  which  b«ar  the  saaie  letter  are  flrom  briqneU  made  the  same  day  sad 
immersed  in  the  same  tank  until  broken.] 


Cement. 

Finenees  (per  cent 
passing). 

Tensile  strength  (pounds  per  square  inch). 

Sample. 

Sieve  No. 

100  (holes 

0.0066 

inch 

sqaare). 

Sieve  No. 

19A    /1ml A* 

Neat  cement. 

1  part  sand 

to  1  cement  (by 

weight). 

Brand. 

I 

0.0046 

inch 

aquaro). 

1 

1 

1 

«0 

i 

04 

1 

1 

H* 

5a 
21s 
300« 

8s 

2 

3 

4 

12b 
lis 
18s 
17s 
20s 
22s 

1 

78 

18s 

2a« 

24. 

497c 
567a 
523a 
469a 
5l6b 
518b 
387c 
632b 
4380 
403c 
574b 
566a 

570a 
710d 
619a 
662a 
626a 
628b 
575b 
711b 
566d 
4790 
743d 
637d 

619a 
736c 
717a 
669a 
721a 
046b 
685b 
797b 

633c 
703a 
676a 
748a 
638b 
643b 
728c 
790b 

501a 
566b 
525b 
486b 
467c 
4770 
404a 
502e 
426a 
399a 
503c 
496b 

650a 

H*    

90.7 

82.6 

669b 

R*      

591b 

1* 

89.5 

76w4 

5<3b 

p* 

653c 

K* 

81.3 

86.7 

86.6 

88.8 

83 

89 

84.5 

92.7 

92 

87.4 

74.4 

84.8 

71.5 

67.7 
79 
76 

81.6 
70.4 
79.1 
73.8 
.     87 
80 
76 

65.7 
74.3 
62 

606o 

y* 

61 4« 

c* 

(Bio 

A 

6aQa 

^'• 

674c 
737c 
691c 

637c 
767b 
681a 

546a 

J* 

6650 

A*     

616b 

L 

(}* 

542a 
402b 
361c 

616a 
483b 
402b 

732a 
568c 
544b 

730a 
629c 

""7i2b 
644c 

8,374 
698 
790 

(128) 
623 

(58) 

469b 
380c 
330a 

560b 

L 

B 

414a 

E 

1)                             

1 

1 

Sum        ... 

6,084 
507 
574 

''SI 

(7, 

7,476 
623 
713 

(178) 

479 

(188) 

8,324 
694 
797 

(128) 
574 

(18s) 

5,796 
484 
566 

<^^ 

(18s) 

7,854 

Mean .................. 

618 

Highest 

669 

lowest 

<"S. 

(18e) 
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Seriks  1. — Strength  of  mortars,  etc. — Continued. 


Cement. 

Tensile  strengib  (pounds  per  square  inch). 

Sample. 

1  part  sand 

to  1  cement  (by 

weight). 

3  81 

indtol 

cement  (by  weight). 

tol         tal 
cement,  cement. 

Brand. 

•S 

.a 

§ 

a 

CI 

1 

CO 

1 

i 

Cl 

i 

C9 

H*    

5b 

218 

aoos 

88 

2 
3 

4 
128 

Us 

188 
178 

208 
229 

1 

78 

16e 
238 
248 

7400 
722a 
756a 
727a 
752b 
722b 
761c 
756b 
6960 
6500 
743b 
675a 

763c 
840a 
813a 
706a 
8l4b 
860b 
855c 
687b 

'649c' 
764b 
795a 

1760 
197a 
202a 
177a 
148b 
164b 
lOlo 
144b 
188c 
1330 
181b 
150a 
235b 
175a 

"""'88c" 

272a 
266b 
255b 
250b 
251c 
2370 
212a 
219c 
275a 
185a 
26lo 
227b 
289d 
240b 
20Io 
148a 

456o 
434a 
384a 
887a 
381b 
367b 
3850 
362b 
3610 
311c 
302b 
374a 
368d 
338a 

308c 
395a 
394a 
888a 

388b 
883b 
379e 
376b 
3620 
8Slo 
350b 
350a 

"333a' 

8840 
850a 
370a 
890a 
365b 
354b 
8820 
332b 

H* 

283a 
280a 

'"aos" 

228a 

]R*        

224a 

I* 

2l5a 

p* 

K*  .. 

p* 

c* 

a33a 

A 

If* 

3180 
343b 
327a 
369d 
811a 
405c 

J* 

S49a 

A* 

198a 

L 

G*  

661a 
684b 
574c 

722 

761 

(4) 

650 

(ISb) 

704a 
763c 

"*78ib' 
6680 

860 

<3) 

049 

(I8ti) 



184a 

L 

B 

298c 

assb 

319c 
345b 

B 

322b 

252c 

4,226 

362 

390 

(8h) 

252 

(248) 

D 

Sum 

1,948 
162 
202 

(3008) 
101 
W 

2,874 
240 
272 

(58) 

185 

(188) 

4»571 
381 
456 

(58) 

311 

(188) 

4.486 
374 
398 

(58) 

333 

(1) 

Mfrtm 



Highest 

Xiowest ........... 



Series  2. — Values  of  different  rarieties  of  fine  sand  for  use  in  Portland  cement  mortar. 


Sand. 

«.2 

1 

i 

TensOe  strength. 

"S^ 

•"e 

o  • 

s 

? 

1 

i 
a 

1 

e 

11 

II 

Si 

1 

1 

1 

i 

Lbs. 

^ 

t 

Bemarks. 

a 

b 

e 

f 

ff 

h 
Lht. 

k 

I 

Lb». 

1 

S.S. 

Pa8R40 

2 

18.5 

6mo8. 

388 

407 

3TJ 

5 

N 

O.C 

2 

as. 

40-100 

2 

17.5 

emoa. 

478 

486 

468 

5 

N 

o.c 

3 

W.P. 

Pass 40 

2 

13.3 

6mo8. 

433 

461 

406 

5 

N 

0.C 

4 

p.p. 

Pass  40 

2 

12.1 

6mo8. 

382 

405 

361 

5 

N 

o.c 

5 

A. 

Pass  40 

2 

13.3 

6mo8. 

398 

422 

370       5 

N 

o.c 

6 

s.s. 

Pass  40 

2 

16.7 

8 

1  year. 

478 

523 

388 

5 

N 

o.c 

Mortar  rather  dry. 

7 

s.s. 

PnB8  40 

2 

17.5 

8 

lycar. 

430 

462 

387 

5 

S 

o.c 

Mortar  trifle  dry. 

8 

s.s. 

40-100 

2 

17.6 

8 

lyear. 

489 

534 

444 

10 

N 

o.c 

9 

w.  p. 

Pass  40 

2 

13.3 

8 

lyear. 

421 

457 

300 

10 

N 

o.c 

10 

p.p. 

Pass 40 

2 

12.1 

8 

lyear. 

406 

422 

378 

10 

N 

o.c 

11 

A. 

Pass  40 

2 

13.3 

1  year. 

403 

449 

304 

10 

N 

o.c 

12 

.S.S. 

Pass  40 

2 

18.5 

2 vears 

470 

504 

429 

5 

N 

o.c 

13 

S.S. 

40-100 

,       2 

17.5 

2  jears 

539 

566 

492 

5 

N 

o.c 

14 

W.P. 

Pass  40 

2 

13.3 

2  years 

445 

462 

434 

5 

N 

o.c 

15 

p.p. 

Pa«840 

2 

12.1 

2  years    437 

478 

410 

5 

N 

o.c 

16 

A. 

Pafl<»40 

2 

13.3 

2  years,  506 

517  .  500 

4 

N 

o.c 

17 

s.s. 

Pass  40 

2 

13.3 

2  years;  547 
2  years,  563 

590     437 

5 

N 

o.c 

Mortar  very  dry. 

18 

s.s. 

Pass 40 

2 

14.8 

602     538 

5 

N 

o.c 

Do. 

19 

s,s. 

40-100 

2 

14.8 

2  years 

587 

629     539 

10 

N 

o.c 

Mortar  dry. 

20 

W.P. 

Pass  40 

2 

14.8 

2  years 

419 

454     401 

5 

N 

o.c 

Mortar  moist. 

21 

W.P. 

Pass  40 

2 

13.3 

2  years 

434 

407 

390 

5 

S 

o.c 

Mortar  O  K. 

22 

p.p. 

Pass  40 

2 

13.3 

2  years 

400 

420 

378 

10 

N 

o.c 

Mortar  rather 
moist. 

23 

A; 

Pass  40 

2 

13.3 

7 

2  years 

443 

481 

410 

10 

N 

O.C 

Mortar  0  E. 

Note.— S.S. .  sandstone  screenings  from  rock  crusher  (Potsdam  sandstone).  W. P..  natural  sand 
from  open-bank  water-power  canal.  P.  P..  pumped  from  bed  of  river  at  Point  aiix  Pins.  A.,  clean 
white  sand  used  for  pointing  on  look  of  18S1.  Fmene.ss  40-100,  passing  No.  40  aievo  (holes  about  0.015 
inch  square)  and  retained  on  No.  100  sieve  (holes  0.0065  inch  square). 
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SERIK8  2a. —  Values  of  different  varieties  of  fine  sand  for  Portland  cement  mortar. 


Kefer. 

Sand. 

Parts  to 

Kind. 

FineneflB. 

lof 

a 

cement. 

b 

e 

1 

P.P. 

Pasa40 

1 

2 

W.P. 

Pass  40 

1 

3 

L.  S. 

Pass  40 

1 

4 

L.S. 

40-100 

1 

5 

P.P. 

Pass  40 

2 

6 

W.P. 

Pass  40 

2 

7 

L.S. 

Pass  40 

2 

8 

L.S. 

40-100 

2 

0 

P.P. 

Pass  40 

2 

10 

W.P. 

Pass  40 

2 

11 

L.S. 

Pass  40 

2 

12 

L.S. 

40-100 

2 

Six  months. 


Water   I 
(per  cent 

of  dry    . 

ingre-      Mean, 
dients).  ' 


Strength. 

I  Xnmber 
Highest.    Lowest,      aver- 
aged. 


Pounds. 

Pound*. 

14 

715 

776 

14.5 

064 

717 

18.25 

721 

777 

17.5 

753 

816 

12.4 

491 

509 

12.7 

442 

476 

17.7 

531 

580 

17 

597 

640 

12.4 

460 

504 

12.7 

420 

440 

16.5 

552 

601 

15.8 

501 

^ 

Poundt. 
638 
623 
628 
608 
480 
417 
454 
554 
410 
400 
G38 
551 


'  Trifle  dry. 


Seriks  3. — Strength  of  mortars  and  fineness  of  seven  brands  of  natural  cement, 

[Results  in  any  single  column  which  bear  the  same  letter  are  ftt>m  briquets  made  the  same  day  and 
immersed  in  the  same  tank  until  broken.] 


Tensile  strength  (]X)und8  per  square  inch). 


Neat  cement. 


1  part  sand 

,  to  1  cement  <by 

weight). 


1 

• 

CO 

152c 
173c 
185c 
257a 
194o 
166c 
263b 

23ba 

"iiia" 
241a 
290a 

346b 
309a 
310a 
280b 
SI  5a 
345a 
396a 


i 

i 

>» 

>k 

^ 

c« 

464a 

384b 

462b 

549a 

333a 

343a 

276a 

283c 

353a 

362a 

332a 

379a 

333b 

447a 

181b 
208a 
223a 
274b 
224a 
222a 
189a 


Cement. 


Tensile  strength  (iraunds  per  square  inch). 


Brand. 


Cn 
An. 

Fn. 

Dn. 

En. 

Gn. 
Bn. 


Sample.'      m 


'  1  part  sand  to  1  cement ' 
(by  weight),  | 


3  parts  sand  to  1  cement  (by  weight). 


148 

409b  ;      467b 

394b 

13s 

537a  1      476a 

478a 

I..; 

*^*   \    437bS 

477a 

9h  1 

411b        421b 

354c 

15s' 

•WUa   i    322a^ 
'***•   )    353b< 

388a 

18s 

.,^   S    321ft/ 
*^^  }    331b< 

36aa 

IOh 

377a  ,      373a 

370a 

I 


I      B 


I     5 


5  of  sand  to 
1  of  cement. 


139a  , 

109b        304a 

131a  !      222a  ! 

171a        242b  [ 

114a        23Ta 


189a 
84b 


288a  , 
154a 


342a  2l)la 

o7fla  is  265a? 

^^  >  3Q3bj>- 

222b  ;  2T8b 

275a  >  2^°*^^ 

^'^  f  276b s 

277a  >  230a< 

-""  J  275bS 

8.5a  OOa 


I 


221b 
224a 

223a 
130a 


189a  186a 
123a  I  144a 
104a  Ilia 
14U 


126». 
155b 


141  b 
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Series  16. —  FalucB  of  different  sands  f 01*  natural  cement  mortar. 


I 


♦1 
2 

n 

7 

8 

0 

10 

11 

12 
13 
14 
15 
1« 
17 
18 
19 
20 
21 


Sand. 


•^ 

S 


L.S. 
L.  S. 
S.S. 
Std. 

?•.§; 

L.S. 
S.  S. 
Std. 

?:?: 

L.S. 
S.  S. 
Std. 

?:?•. 

L.S. 
S.  S. 
Std. 


M 

M 
M 
M 
M 

20^0 

M 

M 

M 

M 
20-30 

M 

M 

M 

M 
20-30 

M 

M 

M 

M 
20-30 


SI 

^« 

5  o 

AS 


18.6 

18.8 

16 

16.7 

18.2 

12.5 

15.4 

13.3 

16.7 

18.2 

12.5 

15.4 

13.3 

16.7 

18.2 

12.5 

15.4 

18.3 

16.7 

18.2 

12.5 


28  days . 
28  dayB . 
28  days . 
28  days . 
28  days , 
28  days 
6  mo8.. 

0  mos.. 
6  mos . . 
6  mos... 
G  mos... 
lyear... 

1  year. . , 
lyear... 

1  year. . . 
lyear... 

2  years. 
2  years.. 
2  years. 
2  years. 
2  years. 


Tensile  strengtb. 


Lbs. 

X*.. 

117 

130 

93 

125 

181 

195 

143 

159 

113 

124 

118 

129 

344 

362 

297 

308 

467 

527 

316 

334 

330 

346 

356 

378 

339 

360 

526 

552 

416 

440 

342 

378 

332 

347 

308 

321 

601 

649 

462 

520 

324 

350 

Lbs. 
91 
80 
174 
132 
90 
107 
320 
270 
394 
286 
814 
316 
324 
486 
404 
320 
319 
298 
535 
434 


V  to 
.0  cs 


10 

N 

S 

9 

N 

S 

5 

N 

s 

5 

N 

s 

10 

N 

s 

10 

N 

s 

5 

N 

s 

5 

N 

s 

5 

N 

s 

5 

N 

s 

5 

N 

s 

5 

N 

8 

5 

N 

S 

5 

N 

s 

5 

N 

s 

5 

N 

8 

10 

N 

S 

10 

N 

S 

10 

N 

S 

9 

N 

s 

10 

N 

S 

Per  cent.  1 

1 
1 

i 

r-4 

... 

' 

+  3.5 
+14 
^12.5 
+31.6 
+  3.5 

—  3.5 
-8.5 
+29 
+46 

—  2 

11' i' 

—  9 

+14 
+11 

—  5 

*  Mortar  plastic. 


'Trifle  dry— 1  briquet  below  100  pounds.  t Trifle  dry. 

§1  briquet  below  100  pounds. 
KOTE.— C.  Q.  meana  crushed  quartz.    P.  P.  means  from  Point  aux  Pins.    L.  8.  means  limestone 
•creenings.    S.  S.  means  sandstone  screenings.    Std.  moans  standard  sand. 

l^ii«neM.— Expression  20-30  means  passing  'So.  20  sieve  and  failing  to  pass  No.  30,  etc.    H  means  25 
per  cent  each  of  20-80,  30-40,  40-50,  and  50-80. 

BNG  94 146 
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Series  17. —  Values  of  different  aands  far  uae  in  Portland  cement  mortar. 


j 

Rand. 

il 
t 

d 

i 
1 

i 

Tensile  strength. 

k 

Remarks. 

S 

s 

1 

i 

s 

1 

7 

a 

& 

e 

/ 

9 

h  j  i 

Lbt.  Lba. 

I 

Lb: 

1 

C  Q 

K 

3 

11.1 

11,30 

28  days  . 

291 

314 

282 

5 

N 

R 

Rather  dry. 

2 

C'.Q*. 

M 

3 

12.5 

11,30 

28  days. 

255 

266 

240 

5 

N 

B 

8 

P.P. 

M 

3 

12.5 

11,30 

28  days  . 

188 

196 

179 

6 

K 

R 

Rather  moist. 

4 

P.P. 

M 

3 

11.1 

11.30 

28  days  . 

206 

219 

192 

5 

K 

R 

5 

L.a 

M 

3 

12.5 

11,30 

28  days  . 

407 

420 

394 

10 

N 

R 

Trifledry.plas- 
tic. 
Do. 

6 

8.S. 

K 

3 

12.6 

11,30 

28  days. 

821 

354 

289 

10 

K 

R 

7 

Std. 

ao-ao 

3 

11. 1 

11.30 

28  days  . 

259 

274 

227 

10 

Hf 

R 

8 

?:?: 

M 

3 

12.5 

12.1 

0  mos . . . 

327 

350 

301 

5 

S 

KandC 

9 

M 

3 

11.1 

12,1 

6  mos . . . 

284 

303 

266 

5 

K 

KandC 

Trifle  more 

1 

moistthAnS. 

10 

L.  S. 

M 

3 

12.5 

12,1 

emos... 

574  '  501 

559 

5 

N 

KandC 

Trifledry.plas 
tic. 
Do. 

11 

S.  3. 

M 

3 

12.5 

12.1 

Smos... 

438     470 

396 

5 

N 

EandC 

12 

Std. 

20-30 

3 

11.1 

12.1 

0  mos . . . 

344     355 

332 

6 

N 

Kandi; 

18 

?:?: 

M 

3 

12.5 

12,1 

1  yoar  . . 

359     896 

332 

5 

N 

KandC 

14 

M 

3 

12.5 

13,1 

1  year  .. 

329     344 

298 

5 

ir 

KandC 

Trifle  more 

■ 

moist  than 

• 

13. 

16 

L.  S. 

M 

3 

11.1 

12,1 

lyear.. 

667 

706 

636 

6 

N 

KandC 

Trifle  diy.pUs- 
tic. 
Do. 

16 

s.  s. 

K 

3 

12.5 

12.1 

lyear  .. 

496 

562 

446 

5 

N 

KandC 

17 

std. 

20-30 

8 

11.1 

12.1 

lyear  .. 

369 

388 

354 

5 

K 

KandC 

18 

&?: 

K 

3 

12.5 

12.8 

2  years  . 

335 

366 

292 

10 

K 

KandT 

19 

M 

3 

11.1 

12.2 

2  years . 

324 

362 

298 

10 

N 

KandT 

20 

L.S. 

M 

3 

13.8 

12,2 

2  years. 

666 

714 

604 

10 

If 

KandT 

8  brio  ne  ts 
slipped    in 
clips. 

21 

S.  S. 

M 

3 

14.3 

12,2 

2  year« . 

492 

562 

446 

10 

IT 

KandT 

22 

Std. 

20-30 

3 

11.1 

12,2 

2  years  . 

335 

352 

304 

10 

If 

KandT 

Note C.  Q.  means  crashed  quartz.    P.  P.  means  from  Point  anx  Pins.    L.  S.  means  limestone 

sci^enings.    8.  S.  means  sandstone  screenings.    Std.  means  standard  sand. 

i\n«neM— Expression  20-30  means  passing  No.  20  sieve  and  failing  to  pass  No.  30  sieve,  etc.  M 
means  25  iier  cent  each  of  20-30,  30-40,  40-50,  and  50-80. 
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Series  18.  —  Varying  flneneaa  of  Point  aux  Pins  sand;  effect  on  value  of,  in  use  iDiih 

natural  cement. 


1 

Sand. 

It 

1^ 

1 

a 

i 

Tensile  strength. 

1 

1 

1 

1 

! 

1 

1 

1 

i 

1 

1 

2 

18 
19 
20 

a 

b        \     e 

d 

e 

/ 

9      ;      h, 

i  1  j 

k 

I 

P.P. 
P.P. 
P.P. 
P.P. 
P.P. 
P.P. 
P.P. 
P.P. 
P.P. 
P.P. 
P.P. 
P.P. 
P.P. 
P.P. 
P.P. 
P.P. 
P.P. 
P.P. 
P.P. 
P.P. 

m«f»v» 
m'f*v» 

m»f«v« 

m«f»v« 
in«f«v* 
in»f»v« 
m»f«T' 

m»f«v« 

3 
•      3 
3 
3 
3 
3 
3 
3 
3 
8 
8 
3 
3 
3 
3 
3 
8 
3 
3 
3 

12.5 
13.4 
13.4 
14.3 
14.8 
12.5 
13.4 
13.4 
14.3 
14.8 
12.5 
13.4 
13.4 
14.3 
14.8 
12.5 
13.4 
13.4 
14.3 
14.8 

28  days  . 
28  days  . 
28  days. 
28  days  . 
28 days  . 
6inos... 
6mos... 
6]no8... 
6moa... 
6mo8... 
lyear .. 
1  year . . 
1  year., 
lyear.. 

1  year.. 

2  years. 
2  years. 
2  years. 
2  years. 
2  years. 

Lbt, 

77 

77 

7» 

46 

67 

267 

237 

278 

222 

226 

848 

304 

291 

234 

247 

341 

310 

325 

251 

251 

Lbs. 

86 

88 

95 

50 

70 

277 

255 

298 

230 

238 

356 

325 

312 

256 

261 

3i6 

339 

339 

293 

291 

Lb*. 
68 
66 
67 
41 
64 
253 
211 
269 
217 
213 
326 
271 
257 
216 
236 
336 
305 
818 
236 
224 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 

N 

ir 

N 
N 
N 
If 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

KoTE.— Fineness  of  sand  is  indicated  by  letters  m,  f,  v;  m  passes  20  sieve,  is  canght  on  30;  f  passes 
30  sieve,  is  caught  on  40;  v  passeii  40.  XTxponents  show  number  of  parts  of  each  used.  Sana  from 
Point  aux  Pins. 

Series  18a. —  Varying  fineness  of  Point  aux  Pins  sand;  effect  on  value  of,  in  useioith 

natural  cement. 


Sand. 

P 

1 

a 

& 
'< 

Tensile  strength. 

^ 

i 

1 

Fineness. 

•s 
ll 

1 

s 

«j 

i 

1^ 

1 

2 
3 

4 
5 

a 

b 

e 

d 

e 

/ 

9 

h 

t 

J 

k 

c»m«f«v» 

c*m*^^v'*. ....... 

o»m»»f»v« 

c*ra  '"f  •''  v** . ....... 

c»in'"f««T« 

2 
2 
2 
2 
2 

14.8 
14.8 
15.3 
15.6 
15.8 

23 
23 
23 
23 
23 

6mos. 
6mos. 
6mo8. 
6mos. 
6mos. 

Lb*. 
372 
362 
376 
883 
343 

Lb*. 
456 
387 
427 
415 
370 

Lb*. 
845 
849 
327 
840 
302 

10 
10 
10 
10 
10 

N 
N 
N 
N 

U 
U 
IT 
17 
U 

XoTE.—c  passes  10  sieve  (holes  0.08  inch  square),  retained  on  20  (0.033  inch  square) :  m  passes  20 
sieve,  is  retained  on  30  (holes  0.022  inch  square) ;  f  passes  30  bieve,  is  retained  on  40  (holes  0.017  inch 
square) ;  v  passes  40  sieve  (holes  0.017  inch  square).  Exponents  show  number  of  parts  or  per  cent  of 
each  used. 
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Seriks  19. —  Varying  fineness  of  Point  aux  Pins  sand;  effect  on  value  of,  in  use  tptth  Port- 
land cement. 


Sand. 

'S   . 

a 

Tensile  stren^h. 

fl5 

& 

8 

§? 

t 

§ 

K 

1 

€ 

i 

1 

1 

3 

1 

i 

i 

1 

i 

a 

h 

d 

e 

/ 

ff 

^ 

k 

I 

Lbt. 

Lbs. 

Lbt. 

♦1 

P.P. 

mwfovo 

2 

11.1 

2 

28  cUjs  . 

842 

360 

,     330 

N 

C 

2 

P.P. 

m'f'v* 

2 

11.7 

2 

28  days . 

800 

343 

274 

N 

C 

3 

P.P. 

in»f*T4 

2 

11.7 

2 

28  days . 

290 

308 

264 

N 

c 

4 

P.P. 

m'f*v« 

2 

12.3 

2 

28  days . 

246 

268 

234 

N 

c 

6 

P.P. 

m'f«v» 

2 

13 

2 

28  days . 

271 

281 

263 

N 

c 

*0 

P.P. 

miofOvo 

2 

11.1 

2 

6  mos . . . 

471 

500 

452 

N 

c 

7 

P.P. 

lll<f»V» 

2 

11.7 

2 

6  mos . . . 

448 

454 

440 

N 

c 

8 

F.P. 

m»f<v< 

2 

11.7 

2 

6  mos . . . 

425 

450 

370 

N 

c 

0 

P.P. 

m«f«v« 

2 

12.3 

2 

6  mos . . . 

884 

405 

850 

N 

c 

10 

P.P. 

m«f*v' 

2 

13 

2 

Omos... 

366 

375 

346 

K 

c 

11 

P.P. 

miofovo 

2 

10.5 

6 

lyear... 

560 

585 

521 

N 

c 

12 

P.P. 

m*f«v» 

2 

11.7 

6 

lyear... 

515 

542 

484 

N 

c 

13 

P.P. 

m«f<T« 

2 

11.7 

6 

lyear... 

494 

522 

468 

N 

c 

14 

P.P. 

m'f»v» 

2 

12.3 

6 

lyear... 

455 

480 

417 

N 

c 

15 

P.P, 

m'nv' 

2 

13 

0 

lyear... 

4.*^ 

468 

420 

N 

c 

16 

P.P. 

m»f»vo 

2 

10.5 

6 

2  years.. 

591 

617 

641 

N 

c 

17 

P.P. 

m*f»v* 

2 

11.7 

6 

2  years.. 

507 

534 

474 

N 

c 

18 

P.P. 

m«f«v* 

2 

11.7 

0 

2  years.. 

503 

520 

484 

N 

c 

19 

P.P. 

m»f«T« 

2 

12.3 

6 

2  years.. 

442 

466 

406 

N 

c 

20 

P.P. 

m'f»v' 

2 

13 

G 

2  years.. 

438 

462 

415 

5 

N 

0 

Sco  note  appended  to  SerioH  18. 


♦  Trifle  moist. 


Series  19a. —  Varying  fineness  of  Point  aux  Pins  sand;  effect  on  value  of  in  use  with 

Portland  cement. 


Sand. 

ox 

S 

1 

Fineness. 

3| 

it 

a 

b 

e 

I 

c'm'^f  ^•v*' 

2.... 

11.8 

2 

c»m»f«v«» 

2.... 

12 

3 

c"m'*f  •*¥*■. ....... 

2.... 

12.2 

4 

c»in»»f»vM 

2.... 

12.4 

5 

c«m»»f»v«> 

12.7 

0 

L 

Tensile  strength. 

1 

at 

f 

1 

1 

i 

s 

1 

f 

■1 

J4 

8 

a 

e 

/ 

ff 

h 

% 

J 

k 

Lbt. 

Lbt. 

Lbt. 

26 

6  mos . . . 

566 

622 

515 

10 

N 

C 

26 

6  mos  . . . 

544 

581 

512 

10 

N 

C 

26 

6mos... 

551 

584 

523 

10 

if 

c 

26 

6  mos  . . . 

528 

560 

495 

10 

N 

c 

26 

6  mos... 

540 

608 

480 

10 

N 

0 

See  note  api>ended  to  S^^ries  18a. 


Digitized  by  VjOOQIC 


APPENDIX  M  M — ^REPORT  OF  COLONEL   POE. 


2325 


8SRIKS  20. — Limestone  screenings;  effect  of  varying  fineness  on  its  value  for  use  toith 

Portland  cement. 


9 

10 

11 


Sand. 


a 

\4 


L.S. 


5S 


n 


10-20 

3 

10.7 

1 

3.81 

10-20 

3 

11.1 

3,31 

20-30 

3 

12.5 

3,31 

80-40 

3 

13.3 

3,31 

40-50 

3 

14.8 

8,31 

Pass  50 

3 

17.9 

3,31 

10-20 

1 
3     12.5 

4,1 

20-3U 

3 

14.1 

4.1 

30-40 

3 

15 

4.1 

40-80 

3 

m\*-^ 

Pass  50 

3 

\r4 

4,1 

Lbs. 
6  inoa.    710 
721 


6  mos.  633 
6  mos.,  516 
6  mo8.-  403 


Tonaile  strength. 


2yr8. 
2yr8. 
2yr8. 

2yr8. 
2yr8. 


Lbt. 
757 
827 
725 

662 

584 
450 


860 
808 


775  6 

679  5 

015  5 

510  !  538     492  !  5 


Lbt. 
685 
645 
600 


ll  sj 


488  !  490     476 


I 


N  c 

N  C 

N  I  C 

I 


^ 


Grains. 


{1,534^ 
1,521 

1,600 
1,466 


Remarka. 


Trifle  dry. 
SUUtriiledry. 
Trifle  dry, 
aameaaNo.l. 
Ito. 
Do. 
1,407  I  Trifle  dry. 
Shrank  away 
from  molds. 


53  trifle  moist, 
\    2  OK. 

Do. 


Seriks  21. — Portland  and  natural  cemefits  mth  Point  aux  Pins  sand. 
Table  la— STRENGTH  OF  PORTLAND  MORTARS— TWO  YEARS. 


Cement. 


H 
R 
G 
A 
I 
H 
R 
H 
R 
A 
R 
A 
H 
R 
I 
H 
R 
G 
A 
I 
H 
R 
G 
A 
I 


21s 

300s 

1 

20s 

8s 

2l8 

3008 

218 

800a 
20s 

3008 
208 
218 

8008 

88 
218 

3008 

I 
208 

88 

21s 

8008 

1 

208 


93 

q 

91 

2 

91 

2 

88 

2 

93 

2 

93 

3 

91 

3 

93 

4.09 

91 

4.09 

88 

4.09 

91 

5 

88 

5 

03 

6 

91 

6 

03 

6 

93 

8 

01 

8 

91 

8 

88 

8 

93 

8 

03 

10 

91 

10 

91 

10 

88 

10 

03 

10 

t 

g- 

Ss 

i 

flfl 

*^  . 

0  « 

It 

it 

1 

^ 

e 

/ 

10.3 

8 

10.3 

8 

10.3 

8 

10.3 

8 

10.3 

8 

11.6 

9 

11.5 

9 

10.7 

9 

10.7 

0 

10.7 

9 

11.8 

11 

11.8 

11 

12.2 

11 

12.2 

11 

12.2 

11 

12.1 

13 

12.1 

13 

12.1 

13 

12.1 

13 

12.1 

13 

12.1 

14 

12.1 

14 

12.1 

U 

12.1 

14 

12.1 

14 

Tensile  strength. 


s 


9 


Lbt. 
534 
648 
481 
451 
517 


355 
296 
288 
200 
199 
167 
191 
174 
151 
132 
132 
115 
123 
103 
104 
116 
102 
100 
104 


• 

«i 

^ 

3 

N) 

^ 

H 

5 

h 

i 

Lbs. 

Lbt, 

550 

526 

554 

540 

507 

446 

470 

425 

536 

502 

393 

840 

371 

841 

303 

284 

308 

274 

275 

245 

220 

180 

180 

148 

200 

186 

180 

168 

172 

110 

143 

120 

145 

126 

131 

102 

133 

107 

120 

86 

122 

93 

139 

103 

114 

00 

111 

88 

121 

99 

I 

§1 

J  ; 


N  I 

N 

N  ' 

N  , 
I  N  ! 

N 
'  N 

I  N 

I  N 

s! 

N 

N  I 

N  I 

N  I 

N  ' 


6  1  N  , 
5  I  N  I 


•3 

,aS 

u 

1 

1^ 

I 

m 

T  and  C 

+22 

T  and  C 

+44 

TandC 

+48 

T  and  C 

+19 

TandC 

+07 

gandC 

-27 

gandC 

+20 

gand  C 

+  1 

gandC 

+27 

gandC 
KandT 

+82 

+55 

KandT 

+  8 

KandC 

+16 

KandC 

+30 

KandT 

+17 

i  and  C 

+19 

i  and  C 

+36 

iand  C 

+1© 

i  and  C 

+15 

i  and  C 

+14 

cand  C 

+40 

cand  C 

+42 

gandC 

+36 

gandC 

+42 

f  andC 

+44 
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Series  21.^Portland  and  natural  cemenU  with  Point  aux  Pint  sand — Continued. 
Table  2a.— STRENGTH  OF  NATURAL  CEMENT  MORTARS— TWO  TEARS. 


1 

Cement 

si 

6? 

-a 

it 

r 

1 

1 

Tensile  strength. 

i 

M 

J 

^ 

t 

III 

1 

J 

i 

t 
! 

1 

a 

b 

e 

d 

« 

/ 

9 

K 

i 

k 

I 

m 

Lb9. 

Lb». 

LbM. 

1 

Gn 

18s 

80 

17.6 

280 

310 

254 

10 

N 

8 

—28 

2 

En 

15s 

80 

16.2 

270 

308 

262 

10 

N 

S 

—11 

3 

Fn 

lOs 

80 

16.2 

348 

888 

316 

10 

N 

S 

—  2 

4 

Bn 

108 

75 

18.75 

822 

3U 

305 

10 

N 

S 

—15 

5 

An 

13s 

86 

17.6 

340 

367 

207 

10 

K 

S 

—32 

6 

Gn 

188 

80 

13.3 

324 

352 

282 

5 

N 

N 

+10 

7 

En 

158 

80 

12.1 

338 

355 

330 

5 

N 

K 

+70 

8 

Fn 

108 

80 

12.1 

334 

871 

311 

5 

N 

N 

—  5 

0 

On 

14b 

86 

13.3 

333 

346 

308 

5 

N 

N 

+20 

10 

Gn 

188 

80 

12.5 

204 

312 

272 

5 

N 

N 

+14 

11 

Gn 

188 

80 

12 

187 

201 

174 

5 

N 

Landl 

—  • 

12 

Fn 

108 

80 

12 

184 

201 

177 

5 

N 

Land  I 

+60 

13 

Dn 

08 

70 

12 

228 

236 

217 

5 

N 

Landl 

+27 

14 

An 

138 

86 

12 

188 

204 

176 

5 

N 

Landl 

+  7 

15 

Gn 

188 

80 

11.1 

165 

173 

155 

5 

N 

Landl 

+  4 

16 

Gn 

188 

80 

11.4 

172 

101 

147 

5 

N 

Landl 

+30 

n 

En 

158 

80 

11.4 

105 

117 

86 

5 

N 

Landl 

+31 

18 

Dn 

08 

70 

6 

11.4 

152 

162 

136 

5 

N 

Landl 

+21 

10 

Gn 

188 

80 

7 

11.5 

156 

166 

147 

5 

N 

Landl 

+37 

20 

Gn 

188 

80 

8 

12.1 

114 

125 

101 

5 

N 

Landl 

+18 

Table  3a. 


-INGREDIENTS  REQUIRED  FOR  1  CUBIC  YARD  OF  MORTAR  AND  COST  IN 

DETAIL. 


Sand 

(parta  by 

weight 

tolof 

cement). 

Portland. 

Natural.                                  j 

Cement. 

Sand. 

Total 
cost  of 
mortar 
per  cubic 
yard. 

Cement. 

Sand. 

Total 
cost  of 
mortar 
percnbio 
yard. 

Barrels. 

Cost. 

Cnbic 
yards. 

Cost. 

Barrels. 

Cost. 

Cubic 
yards. 

Coat. 

a 

b 

e 

d 

e 

/      . 

9 

h 

% 

J 

k 

0 
1 
2 
3 
4 
5 
6 

7.30 

4.05 

2.80 

2 

1.60 

1.30 

1.10 

$21.00 
12.15 
8.40 
6.00 
4.80 
3.00 
3.30 

121.00 
12.72 
0.18 
6.85 
5.60 
4.81 
4.23 

*7.05 
4.05 
3.46 
2.55 
2.05 
M.66 
n.40 

$10.33 
6.43 
4.48 
3.81 
2.66 
2.15 
1.82 

*$16.33 
C04 
S.20 
4.11 
3.50 
•3.01 
•2.70 

.57 
.78 
.85 
.88 
.01 
.03 

$0.57 
.78 
.86 
.80 
.01 
.08 

.51 
.72 
.80 
.84 
*.86 
•.88 

$0.51 
.72 
.80 
.84 
.86 
.88 

Prices,  etc.:  Portland, per  barrel,  380  pounds  net,  $3;  Natural, per  barrel,  280  pounds  net, $1.30; 
P.  P.  sand,  per  cubic  yard,  3,700  pounds,  $1. 

Results  marked  {")  were  derived  by  analogy.  Other  results  derired  directly  from  experiments  with 
the  given  proportions. 

P.  P.  sand  used  had  fineness  approximately  as  follows : 

i  Letter .      C  D  E  P  H 

No 20  30  40  50  80 

Sise  holes 031x.03i    .021x.023    .016x.018    .012x.013    .007  x  .007 

Per  cent  passing 86  82  47  7  1 

Voids  in  sund  about  three-eighths. 
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Seriks  25a. — Effect  of  regauging  natural  cement  mortar. 

[Age  of  briqnete,  1  year.    Sample  54R,  Gn  brand.    Noa.  16-25  sand:  2  porta,  by  weight,  of  standard 
sand  20-30;  I^os.  1-15,  2  parts,  by  weight,  of  P.  P.  aand  passing  holes  0.08  inch  square.] 


& 


2 

3 
4 
5 
6 
7 
8 
0 
10 

11 
12 
13 
14 

15 
16 
17 
18 
i  ]9 
20 
21 
22 
23 
24 

25 


^2 


Tensile  strength. 


13.3  j  2,27 


15.3 
17.2 
15.3 
15.3 
15.3 
15.3 
15.3 
15.3 
15.3 

15.3 
15.3 
15.3 
15.3 

15.3 
15.0 
15.3 
16.7 
15.3 
15.3 
15.3 
15.3 
15.3 
15.3 

15.3 


2,27 
2,27 
2,27 
2,27 
2,28 
2,28 
2,28 
2,28 
2,28 

3,1 
3.1 
3,1 
3.1 

3,1 
2,20 
2,20 
2.20 
2,20 
2.20 
2.21 
2,21 
2,21 
2,21 


Lbs. 
354 

352 
333 
356 
482 
359 
381 
336 
404 
364 

386 
394 
345 
435 

412 
408 
418 
418 
450 
572 
455 
*431 
t395 
421 


Lbi. 


.371 
369 
406 
537 
385 
426 
369 
435 
410 

419 
428 
387 
479 

448 
441 
465 
468 
505 
630 
491 
463 
425 
474 


2,21     350     391     301       9     N 


/    I   9 

Lb$. 
318     10 


Consistency. 


Dry ;  briquets  showed 
some  moisture. 

OK. 

Moist. 

OK. 

Between  2  and  3. 

OK. 

Trifle  dry. 

Same  as  1. 
Do. 

Very    dry ;    briquets 
showed  no  moisture. 

Same  as  2.    OK. 

Final,  O  K. 

Final,  trifle  dry. 

Final,  O  K  and  more 
plastic. 

Same  as  14. 

Trifle  moist. 

OK. 

Same  as  18. 

OK. 

Final,  same  as  16. 

Final,  drier  than  22. 

Final,  between  22  and 

23. 
Final,  very  dry. 


*  Would  nearly  hold  one-twelfth-inch  wire  weighing  one-fourth  pound  before  regauging. 
t Would  hold  one- twelfth-inch  wire  weighing  one-fourth  pound  before  regauging. 
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SSRISS  26h. — Effect  of  regauging  naitiral  cement  mortar. 

Sand:  2  p 
i  square.] 


I  Age  of  briquets,  1  year.    Sample  13«,  brand  An.    Sand:  2  parts  by  weigbt  of  P.  P.  sand  passing 

lioloa  0.08  inch  i 


Q 

2 

4 

8 

30  m ..'. . . 

2h 

wmw::::::::j:::::: 

30m ' 

j        ! 

36m ..  .-J.--J 

2h... 
30m.. 
30m.. 

'.. . 

0 
6 
38 

15.8 
15.8 
10.7 

Dry,  bat  showed  some 
moistare  on  briquets . 
OK. 

Very  moist. 
Trifle  more  moist  than 

2. 
Same  as  3. 
Same  as  2. 

When    molded     \e  hu 
trifle  more  moist  t  han 
when  ganged. 
'  Same  a^  1. 
■        Do. 

Very  dry;    no  moist- 
I      ure  on  1>riquet8. 
I  Same  as  2. 
OK. 
OK. 

Trifle  drier  than  13. 

'  Trifle    drier    than 

!      when  first  ganged, 

but  more  plMtic. 


SKR1E8  26tt. — Effect  of  regauging  Portland  cement  mortar, 

[Age  of  liriqnets,  1  year.     Sample  42m,  brand  R.    Sand:  2  parts  by  weight  of  P.P.  sand  iiassing 
Jfo.  10  sieve  holes  0.08  inch  square.] 


1 

10.0 

2,23 

541 

589 

478 

10 

N 

R 

2  12.1 

2,23 

525 

670 

447 

10 

N 

R 

3  13.3 

2.23 

546 

647 

504 

10 

N 

R 

4  ;  12. 1 

2,23 

554 

660 

478 

10 

IJ 

R 

.... 

5  1  12. 1 

2,23 

616 

061 

553 

10 

N 

R 

.... 

6  12.1 

2,24 

679 

652 

606 

10 

N 

R 

7  12. 1 

2,24 

566  1  643 

522 

10 

N 

R 

1 

8  1  12. 1 

2,24 

570  .  615 

528 

10 

N 

R 

5 

0 

12.1 

2,24 

568 

640 

531 

10 

N 

R 

5 

10 

12.1 

2,24 

569 

626 

526 

10 

N 

R 

3 

11 

12.1 

2,25 

554 

583 

512 

10 

N 

R 

12 

12.1 

2,25 

579 

649 

515 

10 

N 

R 

1 

13 

12.1 

2,26  1  624 

699 

558 

10 

N 

R 

5 

14 

12.1 

2,25  1  660 

628 

520 

10 

N 

R 

5 

15 

12.1 

2.25 

627 

652 

597 

10 

N 

R 

3 

.'  2    . 
.    2    . 


Ih. 
Ih. 
5h. 
Ih. 


Ih  . 
Ih. 
5h. 
Ih. 


13.6 
13.3 
12.6 


OK. 

Trifle  moist. 
Quite  moist. 
Same  as  2. 
Same  as  3. 
Same  as  2. 

Do. 
Same  as  1. 
Trifle  dry. 
between  2  and  3. 
Same  as  2. 

Do. 
Final,  trifle  dry. 
OK. 
OK. 
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Series  27. — Rate  of  increase  in  strength  of  two  samples  of  same  brand  of  natural  cement. 


1  day  . . . 

2  days.. 

3  days  . 

5  days  . 
7  days  . 
10  days 
14  days 
28  days 
3  mos . . 

6  uios . . 

24  Iday  . 
2i  i  2  days  . 
24  i  3  days  . 
24  I  5  days  . 

7  days . 
10  days 
14  days 
28  days 
3  nioB . . 
6  inos.. 
28  days 
3  mos . . 
6  moa . . 
2  years 
28  days 

8  mos . . 
6  mos . . 
2  years 


Tensile  strength. 


36 
32 
61 
71 
106 
120 
148 
180 
213 
207 

37« 
45 
86 
09 
110 
120 
151 
187 
223 
225 
200 
365 
341 
350 
228 
356 
321 
298 


IJ>9 
44 

30 
66 
77 
127 
135 
163 
188 
238 
272 

45 
40 
95 
113 
134 
126 
101 
210 
262 
230 
229 
401 
406 
406 
240 
380 
360 
340 


26 
28 
52 
65 
95 
89 
114 
162 
198 
153 

32 
40 
80 
93 
110 
110 
144 
167 
196 
218 
193 
298 
261 
321 
220 
312 


i 

Remarks. 

1 

M 

•3 

9 

^ 

H 

i 

J 

k 

5 

N 

l\ 

5 

N 

after  molded. 

5 

N 

P 

5 

N 

P 

5 

N 

P 

5 

N 

P 

5 

N 

P 

5 

N 

P 

5 

N 

P 

5 

N 

P  and  I 

In  tank  I  3  months.    All 

N 

N 

V 

hriqneta  cracked. 

5 
5 

Same  remark  as  1. 

5 

N 

5 

N 

P 

5 

N 

P 

5 

N 

P 

5 

N 

P 

4 

N 

P 

5 

N 

P 

5 

N 

P 

Same  remarks  as  10. 

5 

N 

N 

5 

N 

N 

5 

N 

N 

5 

N 

N 

5  ,  N 

N 

6  1  N 

N 

5  1  N 

X 

5 

N 

N 

Per  cent  ■  Time  to 

I    passing    i  hear  ^" 

Sample,     holes  O.OOCfi  wire 

inch  weighing 

square.     {  i  pound. 


12R. 
18R. 


01.6 
89.5 


Minutes, 
36 
*58 


*  Mortar  triflo  more  moist  than  12R. 
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Series  28. — Rate  of  increase  in  strength  of  a  sample  of  natural  cement  in  warm  ani 

cool  water, 

[Sample  18R,  branil  On.] 


Tensile  strength. 


1 

2  I 

3  ! 

4  I 

7 
8 

9  , 
10 

11  i 

12  I 

13  1 
14 

15  . 

16  I 

17  ! 

18  , 


30.8 

2 

30.8 

2 

30.8 

2 

30.8 

2 

30.8 

2 

30.8 

2 

30.8 

2 

80.8 

2 

18.75 

3 

18.75 

3 

18.75 

3 

18.75 

3 

18.75 

3 

18.75 

3 

18.75 

3 

18.75 

3 

18.75 

3 

18.75 

3 

2 

4 
7 
10 

4 

Ji 

28  I 

7  ' 
10 
2 

4 
4 
7 
14 


J 

3 

1 

1 

1^ 

^ 

3 

» 

e 

/ 

ff 

* 

Lbs. 

ifr#. 

Lbs. 

92 

107 

82 

5 

133 

146 

115 

5 

206 

225 

185 

5 

176 

191 

158 

5 

81 

89 

77 

5 

107 

116 

98 

5 

133 

150 

120 

5 

157 

176 

142 

8 

76 

88 

72 

5 

108 

117 

102 

5 

178 

184 

174 

5 

216 

222 

206 

5 

78 

86 

73 

5 

147 

160 

184 

5 

89 

99 

79 

5 

115 

116 

112 

5 

146 

156 

181 

5 

215 

231 

193 

5 

N 

N 
N 
K 

N 
N 
K 
N 
N 

N 

N 
N 
N 
N 
N 
N 
N 


:! 


I 


Steamer. 

Do. 

Do. 

Do. 
TankB. 

Do. 

Do. 

Do. 
Steamor. 

Do. 

Do. 

Do. 

Do. 

Do. 
TankB. 

Do. 

Do. 

Do. 


*  Temperature  of  water  in  steamer,  about  100°  F. ;  temperature  of  tank,  about  60°  F. 

Skuiks  29. — Rate  of  increase  in  strength  of  a  sample  of  Portland  cement  in  warm  and 

cool  water, 

[Samplo  21P,  brand  R.] 


Water  (percent 
1  ©•       of  dry  ingredi- 
'            ents). 

i 

Tensile  strength. 

J 

It 

T 

1. 

Where  stored.  * 

£ 
& 

1 

B 

1 

d 

e 

/ 

Lb$. 

9 

h 

i 

it 

I 

Lb,. 

Lbs. 

1 

0 

20 

4 

4 

489 

520 

470 

5 

N 

24 



TankT. 

2 

0 

20 

7 

530 

555 

531 

5 

N 

24 

Do. 

3 

0 

20 

14 

592 

635 

533 

5 

N 

24 

Do. 

4 

0 

20 

28 

645 

652 

625 

5 

N 

24 

Do. 

5 

3 

11.1 

4 

159 

162 

153 

5 

N 

24 

Tank  C. 

0 

3 

11. 1 

7 

197 

217 

176 

5 

N 

24 

Do. 

7 

3 

11.1 

14 

232 

247 

211 

5 

N 

24 

Do. 

8 

3 

11.1 

28 

234 

240 

227 

5 

N 

24 

Do. 

9 

0 

20 

2 

390 

433 

348 

5 

N 

n 

3 

Steamer. 

10 

0 

20 

4 

476 

497 

462 

5 

N 

H 

3 

Do. 

11 

0 

20 

2 

390 

412 

380 

5 

N 

24 

Da 

12 

0 

20 

4 

414 

478 

378 

5 

K 

24 

Do. 

13 

0 

20 

7 

515 

543 

481 

5 

N 

24 



Do. 

14 

0 

20 

10 

677 

621 

534 

5 

N 

24 

Do. 

15 

3 

2 

142 

148 

136 

6 

N 

21 

3 

Do. 

10 

3 

4 

172 

187 

151 

N 

21 

3 

Do. 

17 

3 

2 

132 

142 

129 

N 

24 

Do. 

18 

3 

4 

173 

185 

158 

N 

24 

Do. 

10 

3 

7 

202 

218 

182 

N 

24 

Do. 

20 

3 

10 

.  !"* 

218 

193 

N 

24 

Do. 

♦  Toinporaturo  of  Tank  T,  about  00<^  F.    Temperature  of  Tank  C.  about  65°  F.    Tomporatnre  of 
steamer  about  100°  F. 
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Seriks  31. — Ejfeci  ofregauging  Farlland  cement  mortar. 


1 

1 
1 

Tensile  streni^h. 

Kemarks. 

1 

1 

i 

1 

2 
3 

4 
5 

6 

7 
8 
9 
10 

a 

b 

c 

d 

* 

Treated  as  nsnal  (mortar  molded  when  ganeed). 

Mortar  lot  stand  1  boar,  regaaeed  and  bnqnets 
made.  Consistency  of  mortar  did  not  appear  to 
change. 

Mortar  let  stand  3  hours,  regauged  and  briquets 
made.  .  In  regauging,  10  c.  c.  water  (or  10  per 
cent  of  amoant  first  used)  added  to  make  mor- 
tar same  consistency  as  at  first. 

Mortar  let  stand  3  hours,  regauged  every  hour. 
10  0.  e.  water  added  at  last  regaaging. 

Mortar  let  stand  6  honrs,  reganged  every  hour. 
33  c.  c.  water  (33  per  cent  of  amount  first  used) 

Seel. 
See  2. 
Sees. 
See  4. 
Sees. 

3mo6... 
3  mos... 

3  mos  . . . 

3  mos . . 
3  mos . . . 

lyear  .. 
1  year  . . 
lyear  .. 
1  year  .- 
lyear  .. 

Lb$. 
525 

556 

537 
599 

fl05 
581 
559 
576 
612 

Lbs. 
574 
540 

586 

576 
656 

625 
600 
575 
608 
632 

Lb9. 

547 
512 

506 

520 
542 

584 
669 
535 
637 
687 

6 
5 

5 

5 
5 

5 
5 
5 
5 

5 

Note.— Proportions :  275  grs.  cement,  sample  5a,  brand  H ;  550  grs.  sand  passing  No.  10  sieve ;  100  c.  c 
-water  =  12.1  per  cent  of  drymgredients.  Ko.  10  sieve  has  holes  0.06  of  an  inch  square.  All  briquets 
mode  by  molaer  N  5, 21, 1882,  and  immersed  in  same  Tank  K.  Sand  from  Point  aiiz  Pins.  Cement 
when  mixed  neat  with  20  per  eent  water  begins  to  set  after  40  to  60  minutes  in  temperature  of  65°  F. 


Skries  33. — Results  obtained  by  different  molders  when  using  similar  mortar. 
[Cement,  brand  6n,  sample  21R.    Sand,  crushed  quartz  20-40.] 


it 

111 


•g 


^ 


Mean  tensile  strength. 


I 


14 


SI 


0 
0 
1 
1 

1 
1 
2 
2 
3 
3 
Sum 


81.6 
31.6 
18.7 
18.7 
18.7 
18.7 
15.2 
15.2 
13.3 
13.3 
of  means 


6^-65 
02-65 
67-62 
67-62 
63-68 
63-68 
70-65 
70-65 
65-61 
6S-61 


G 
G 
G 
G 
G 
G 
G 
G 
G 
G 


7  days . . 
28  days. 
7  days . . 
28  days . 
3  mos... 
lyear.. 
28  days. 
3  mos... 
3mos... 
lyear  .. 


Lbs. 
81 
197 
79 
235 
515 
558 
196 
423 
253 
260 

2,797 


31.6 

62-66 

XT  8  hrs, 
then  G. 

128 

31.6 

C2-65 

U8hrs, 
then  G. 

28 

18.7 

65 

U6hrs, 
then  G. 

28 

18.7 

65 

U6hrs, 
then  G. 

28 

18.7 

65 

UShrs, 
then  G. 

28 

18.7 

65 

U  6  hrs, 
then  G. 

28 

J5.2 

67 

U2hrs, 
thenG. 

28 

.  1 

1 

2 
Sum  of  means 


7  days  . 
28  days 
7  days  . 
28  days 
3  mos.. 
1  year  . 
28  days 


Lbs. 

92 
213 

91 
257 
541 
569 
186 
383 
263 
232 
2.827 


Lbs. 


Lbs. 
89 
220 
89 
259 
519 
555 
197 
406 
239 
236 

2,809 


145 
67 
223 
435 
504 
183 
1.616 


60 

167 

71 

211 

449 

491 

J 179 

1,628 


*  Clear. 


tC^oudy. 


;  Mean  of  10. 
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Series  336. —  Variations  in  consistency  of  mortar. 

Table  l.-NEAT  NATURAL  CEMENT  MOBTAR. 

[Sample  21R,  brand  On.] 


•3  . 

If 

Tensile  si 

trcngth. 

i 

1 

1 

b 

i 

1 

d 

1 

1 

i 

i 

t 

Remarks. 

a 

e 

' 

/    '  g 

* 

% 

1802. 

Lbs. 

Lbi. 

Lbs. 

• 

1 

28 

10.31 

Iday    .. 

77 

86 

09 

2 

s 

V 

Very  dry  and  hard  to  cause. 

2 

80 

10,31 

l  day  . . . 

63 

66 

60 

2 

s 

u 

Dry. 

3 

82 

10.31 

Iday... 

58 

64 

53  ;    2 

s 

V 

Consistency  about  rbrht 

4 

86 

10.81 

Iday... 

38 

53 

24  ,     2 

s 

u 

Moist. 

5 

40 

10,31 

Iday... 

29 

30 

29       2 

s 

u 

Very  moist. 

6 

28 

10.31 

7  days.. 

81 

86 

70 

4 

s 

u 

Samo  as  1. 

7 

30 

10.31 

7  days  .. 

74 

110 

58 

8 

u 

Same  as  2. 

8 

32 

10,31 

7  day  8.. 

46 

57 

41 

S 

u 

8am  0  as  3. 

9 

36 

10,31 

7daya.. 

34 

40 

27 

S 

u 

Same  as  4. 

10 

40 

10,31 

7daya.. 

42 

45 

34 

S 

u 

Samo  as  5. 

11 

28 

10.31 

28  days. 

182 

196 

166 

8 

u 

Same  as  1. 

12 

30 

10,31 

28  days. 

138 

142 

134 

2 

8 

u 

Same  as  2. 

13 

32 

10.31 

28  days. 

116 

117 

116  :    2 

8 

u 

Same  as  3. 

14 

36 

10,31 

28  days  . 

80 

90 

71  1     2 

8 

u 

Sam  0  88  4. 

15 

40 

10.31 

28  days. 

75 

76 

74 

2 

S 

u 

16 

28 

10,31 

8moB... 

171 

181 

162 

2 

T 

L! 

Same  as  1. 

17 

30 

10,31 

Smofl... 

160 

181 

140 

2 

T 

u 

Same  as  2. 

18 

32 

10,31 

3mo6... 

144 

156 

133 

2 

T 

u 

Same  as  3. 

19 

36 

10,31 

3  mo8... 

132 

154 

110 

2 

T 

u 

Same  as  4. 

20 

40 

10,31 

3mo8... 

137 

190 

84 

2 

T 

u 

Same  as  5. 

Note.— The  InUy  briquets  were  immersed  l\  hours  after  molded. 

Table  2.-NATURAL  CEMENT  WITH  ONE  PART  "STANDARD' 
[Cement  sample  21R,  brand  Gn.] 


SAND. 


1 

10 

11.4 

7  days  . . 

29 

34 

23 

S 

u 

Barely  damp ;  no  perceptible  cohe- 
sion at  first. 
No  moisture  on  surface  of  briquets 

2 

14 

11,4 

7  days  . . 

67 

82 

51 

S 

u 

when  finished. 

3 

18 

11,4 

7  days.. 

76 

78 

74 

S 

u 

About  proper  consistency. 

4 

22 

11,4 

7  days.. 

38 

44 

32 

s 

u 

Too  moist  to  compact  except  by 

pressure  on  top  with  trowel. 
Extremely  moist;  molds  filled  at 

5 

26 

11.4 

7  days.. 

19 

26 

9 

s 

u 

one  operation  and  smoothed  off 

without  pressure. 

0 

10 

11,4 

28  days  . 

63 

72 

52 

s 

u 

Same  as  1. 

7 

14 

11.4 

28  days . 

115 

142 

82 

s 

IT 

Same  as  2. 

8 

18 

11,4 

28  days . 

167 

194 

148 

s 

u 

Same  as  3. 

0 

22 

ii;4 

28  days. 

125 

140 

119 

s 

u 

Same  as  4. 

10 

26 

11.4 

28  days . 

77 

82 

66 

s 

u 

Same  as  5. 

11 

10 

11.4 

3  mos . . . 

173 

180 

166 

8 

u 

Same  as  1. 

12 

14 

11)4 

3  mos . . . 

227 

238 

217 

S 

u 

Same  as  2. 

13 

18 

11.4 

3  mos . . . 

378 

391 

365 

S 

u 

Samo  as  3. 

14 

22 

11.4 

3  mos . . . 

380 

391 

381 

8 

IT 

Same  as  4. 

15 

26 

11.4 

3  mos . . . 

270 

292 

249 

S 

u 

Same  as  5. 

16 

14 

11,5 

7  days.. 

49 

66 

26 

S 

u 

Same  as  2. 

17 

16 

11,5 

7  days.. 

74 

83 

68 

S 

u 

Dry;   little  moisture  on  surface 
briquets. 

18 

18 

11,5 

7  days . . 

66 

74 

62 

S 

IT 

Same  as  3. 

19 

22 

11,5 

7  days.. 

38 

44 

33 

S 

IT 

Same  as  4. 

20 

26 

11,5 

7  days  . . 

25 

28 

21 

s 

U 

Same  as  5. 

21 

14 

11,5 

28  days. 

90 

106 

84 

8 

U 

Same  as  2. 

22 

16 

11,5 

28  days. 

145 

160 

130 

S 

IT 

Same  as  17. 

23 

18 

11,5 

28  days . 

173 

184 

162 

S 

U 

Samo  as  3. 

24 

22 

11,5 

28  days . 

133 

136 

131 

S 

U 

Same  as  4. 

25 

26 

11,5 

28  days . 

76 

86 

60 

8 

U 

Same  as  5. 

26 

14 

11,5 

3  mos . . . 

193 

199 

188 

S 

U 

Same  as  2. 

27 

16 

11.5 

3  mos . . . 

312 

331 

293 

8 

U 

Samo  as  17. 

28 

18 

11.5 

3  mos . . . 

380 

390 

371 

S 

U 

Same  as  3. 

29 

22 

11,5 

3  mos . . . 

322 

345 

299 

s 

U 

Same  as  4. 

30 

26 

11,5 

3  mos . . . 

280 

298 

275 

s 

IT 

Same  as  5. 

81 

14 

11,5 

6  mos . . . 

234 

280 

188 

s 

IT 

Same  as  2. 

32 

16 

11,5 

6  mos  . . . 

374 

390 

350 

s 

U 

Same  as  17. 

33 

18 

11,5 

6  mos . . . 

416 

420 

412 

s 

U 

Samo  as  3. 

34 

22 

11,5 

0  mos  . . . 

438 

449 

428 

s 

IT 

Same  us  4. 

85 

26 

11,6 

6  mos  . . . 

429 

460 

390 

s 

U 

Samo  as  5. 
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Series  S3h,— Variations  in  consistency  of  mortar — Continued. 
Table  3.~2rBAT  NATUBAL  CEMENT  MOBTAR. 
[Sample  16B,  brand  Gn.] 


"S  . 

Tensile  strength. 

II 

^ 

8 

i2 

Is 

d 

» 

i 

t 

9 

i 

I 

h 

1 

Bemarks. 

a 

h 

* 

e 

/ 

{ 

1893. 

Lbt. 

Lb$. 

Lbs, 

1 

28 

3,3     1  day... 

68 

78 

48 

10 

s 

I 

Very  dry ;  slight  moisture  on  sur- 

face briquets, 
face  briquets. 

2 

30 

3.3 

1  day... 

81 

89 

71 

10 

s 

1 

8 

32 

3.3 

1  day... 

63 

70 

54 

10 

s 

I 

About  proper  consistency. 

4 

86 

8,3 

1  day... 

33 

37 

30 

10      S 

i 

Tride  moist. 

5 

40 

3,3 

1  day... 

17 

29 

7 

8      S 

I 

Moist,  but  would  hold  its  shspe 
readily. 

« 

28 

3,2 

7  dayi.. 

88 

108 

68 

10  ;  s 

1 

Same  as  1. 

7 

80 

3,2 

7  days.. 

84 

98 

96 

10  1   s 

1 

Same  as  2. 

8 

32 

3.2 

7  daya.. 

67 

74 

58 

10  1    s 

I 

Same  as  3. 

9 

86 

8.2 

7  daya.. 

36 

51 

28 

10      8 

1 

Same  as  4. 

10 

40 

8,2 

7  days.. 

26 

30 

24 

0  '    8 

1 

Same  as  5. 

11 

28 

8,4 

28  days. 

100 

120 

90 

10 

s 

i 

Same  as  1. 

12 

30 

3,4 

28  days. 

86 

102 

76 

10 

s 

1 

Same  as  2. 

13 

32 

8,4 

28  days. 

89 

124 

76 

10 

s 

1 

Same  v^h  3. 

U 

86 

8,4 

28  days. 

78 

97 

65 

10 

s 

1 

Same  as  4. 

15 

40 

8,4 

28  days. 

86 

99 

76 

10 

8 

1 

Same  as  5. 

Table  4.-NATCRAL    CEMENT   WITH    TWO  PARTS,   BY   WEIGHT,   OF    "STANDARD" 

SAND. 


[Cement  sample  16R., 

brand  Gn.] 

1 

11.1 

3,27 

28  days  . 

100 

110 

91 

5 

S 

Very  dry ;  no  moisture  on  surface 

briquets.                        « 
Bather  dry,  some  mobtnre  on  sur- 

2 

13.3 

8,27 

28  days. 

154 

184 

130 

5 

s 

face  briqueU. 

15.3 

3,27 

28  days  . 

120 

124 

116 

5 

S 

About  proper  consistency. 

18 

8,27 

28  days  . 

88 

01 

86 

5 

s 

Moist;  water  oozed  fnnn   under 
Very  moist,  but  would  hold  shape. 

20.8 

3,27 

28  days  . 

63 

70 

58 

5 

s 

mold. 

11.1 

3,27.28 

6  mos . . . 

230 

284 

176 

10 

8 

Same  as  1. 

13.3 

3.27,28 

6  mos . . . 

816 

345 

283 

10 

8 

Same  oa  2. 

15.3 

8,27,28 

6moe... 

303 

400 

325 

10 

S 

Same  as  3. 

18 

3,27,28 

6  mos . . . 

351 

388 

823 

10 

8 

Same  as '4. 

20.8 

3.27,28 

6  mos . . . 

283 

294 

271 

9 

8 

•  Same  as  5. 

11. 1 

3.28,29 

lyear... 

234 

273 

207 

10 

8 

Same  as  1. 

13.3 

3,28,29 

lyear... 

347 

369 

326 

10 

8 

Same  as  2. 

1*^.3 

8,28,29 

lyear... 

366 

422 

318 

10 

8 

Same  as  3. 

18 

3.28,29 

lyear... 

354 

378 

334 

10 

8 

Same  ns  4. 

20.8 

3,28,29 

lyear... 

308 

324 

282 

10 

8 

Same  as  5. 
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Skbiks  33^. —  VariaiianB  in  amtisteucy  of  m&rt4gr — Continued. 

Tablb  S.-XATCKAJL  CEMEXT  with  one  part  "STASBASD*'  savb. 

[CemeBisMBple  15R,  hnmd  Gn.] 


6^ 

1 

Tensile  strengtli. 


1\      : 

S      i  'S    I  ^ 


g  ;  h  \   % 


2  I  le 


18 
20 
22 
U 
16 
18 
20 
22 
14 
16 
18.6 


t 


14     20.9 


15  i  22.0 

16  14 


17 

16 

18 

18.6 

19 

20.0 

20 

22.0 

21 

14 

22 

16 

23 

18.6 

24 

20.  t 

25 

22.0 

1893.     I 
2,27 

I 

2,27 

I 

2.27 
2,27 
2,27 
2.27 
2,27 
Z27 
2,27 
2,27 
2,28 
2,28 
2,28 


7  days  . . 
7  days.. 

'  7  days . . 

I  7  day«  . . 

'  7  days. 
28  days. 
28  days 
28  days 
28  days 
28  days . 
7dayB.. 
7  days.. 
7  days 


Lfm. 

:   137  : 


Lbs.  I  Lb9. 

108  j      90 


2,28 

7days-- 

2.28 

7  days.. 

2,28 

28diys. 

2,28 

28  days. 

2,28 

23  days  . 

2.28 

28  days . 

2.28 

28  days . 

3.1 

«mo6... 

8.1 

6  mos... 

3.1 

6  mos... 

8.1 

6  mos... 

8.1 

6  mos... 

I 
I 

130 

101  i 
76  ' 

124 

214 

244 

197 

156 
81 

138 

HI 

71 

65' 
173  I 
238  ! 
244  ! 
196 
153 
207 
255 
306 
297 

327 


162 

120 

135 

122  1 

106 

92  ! 

80 

72 

130 

UO 

228 

198 

250 

228 

207 

183 

160 

153 

106 

74 

157 

126 

125 

104 

90 

58 

77 

58 

197 

154 

267 

207 

264 

226 

204 

188 

158 

148 

225 

173 

273 

230 

320 

287 

317 

270 

353 

302 

S  I  I 
S      I 


Very  dry ;  no  moisture  on  sarface 
briquets. 

I>ry:    slight  moistore  on  smiaoe 
briquets. 

TriHe  dry. 

Trifle  moist. 

Very  moist. 

Same  consistflDey  as  1. 

Sasie  oonsisteney  as  2. 

Same  consisteacy  as  8. 

Same  consistency  as  4. 

Same  consistency  as  5. 

Same  oonslatancy  as  1. 

Same  oonaistency  as  2. 

About  proper  consisteney. 

Moist:  water ooied  from  beneaA 
mold. 

Very  moist,  but  would  hold  its 
shspe. 

Same  consistency  as  11. 

Same  consistency  as  12. 

Same  consistency  as  13. 

Same  consistency  as  14. 

Same  consistency  as  15. 

Same  consistency  as  11. 

Same  consistency  as  12. 

Same  consistency  as  13. 

Same    consistency   as   14.     Bri- 
quets trifle  porous. 

Same  oonsisteBcy   as    15.     Bri-  j 
quota  somewhat  porous. 


Table  6.-NATURAL    CEMENT  WITH    TWO   PARTS,  BY   WEIGHT,  OF   "STANDAKD  ' 

SAKD. 

[Cement  sample  15  R,  brand  Gn.J 


1 

12.5 

2,21 

28d«ys.. 

184 

202 

168 

10 

S 

2 

13.9 

2.21 

28  days.. 

186 

204 

168 

10 

S 

15.8 

2,21 

28days.. 

166 

178 

140 

10 

S 

16.7 

2,21 

28  days.. 

139 

148 

124 

10 

8 

18.1 

2,21 

28  days.. 

100 

116 

100 

10 

8 

12.5 

2,23 

6  mos... 

226 

245 

205 

10 

8 

13.0 

2,23 

0  mos... 

260 

282 

240 

10 

8 

15.3 

2,23 

0  mos... 

287 

307 

260 

10 

8 

10.7 

2,23 

6  mos... 

313 

337 

294 

10 

8 

10 

18.1 

2.23 

6  mos... 

303 

315 

288 

10 

8 

11 

12.5 

3,24,26 

lyear... 

190 

220 

173 

10 

8 

12 

13.9 

3.24,26 

lyear... 

232 

249 

189 

10 

8 

13 

15.3 

3,24,26 

1  year. . . 

288 

314 

266 

10 

8 

14 

16.7 

3.24,26 

1  year. . . 

291 

325 

272 

10 

8 

15 

18.1 

3, 24. 26 

lyear... 

823 

338 

273 

10 

8 

Dry. 

Trifle  dry. 

About  proper  consistency. 

Moist. 

Very  moist. 

Same  as  1. 

Same  as  2. 

Same  as  3. 

Same  as  4. 

Same  as  5. 

Same  as  1. 

Same  as  2. 

Same  as  3. 

Same  as  4. 

Same  as  5. 


Digitized  by  VjOOQIC 


APPENDIX   MM — ^REPORT  OF   COLONEL   PDE. 


2335 


•8 


I 


s 

I 


%  3  i 


-I  3 


ij 


ss 


CO 


•ta»X 


U9p{OK 


-(funon)  moojnuBM 
';3flop  dtuvp  HI  oaiix 


'(BjnoTi)  9pvta 
oj»qM,  j;u  III  QUIT')  l«)ox 


(ftinoii)  fipiooi  ui  9ia|x 


dSoSdSovdSdSd  S^  S 


DQ  93  OQ  SO  QO  QC  QQ  QQ  2Q  CC  CO  CC  X  30  OQ  OC 


aakakaaakO»o»aka»o>a»a>okO»asa> 


io«OAoiOK>tooiaknioiAioiaioio 


p39«J9AB  jaqma  >){ 


•^sojioi 


•;8«q3iH 


•jjir 
nijitAia{9pvj^ 


piba  UI  gpnK 


tAMioiotoiOiOiaidiotnioiAioiAo 


OOlOOtOOtOtAOOiOmAmiAiA 


*i2Ss;ss;$2S:S2^gs^sss§s 


Ar-t        i-H  i-(  r^  rl  S4  r^  t-l        .-•        Ol  tH  ff)  r-t 


'9Sy 


•(Z681  'j»q 

•ni9A0j()    9.P9UI     9)«(X 


5-7  : 

g  ^    'epvm  9J9q.«.  J|  v 


if 


•«IiiIja»iiK 


XxpjO)U90  J9d)  J9|«^ 


■^n9ni93 1  o;  8)j«<x 


B89n9ii9puv  pufs 


*)a9ni90 


'90U0J9J9S 


r-t*t-t-t-t»t-b-ooooaoooooooooQO 


^&;3&'9&$&^&sio^&;^& 


M  00  00  09  00  OOOQCQOOSQCOeOCOSOCSCO 


oooooooooooooooo 


04  MM^  C4  M  Oi  (tf  Pj  Ph  P^  (4  P:^  Pj  Ai  C4 
ja  a  da  d" d" a  a  g  a  b  d  a  d  d  g 

•He4eo^io<oi>aoo>Oi->e«eo<«tn«o 


i 


Digitized  by  VjOOQIC 


2336      REPORT   OP  THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 


I 

g 


s 

5      H 
I     § 


I  ^ 


i 


1 5 

«      H 

I 
X 


00 


durep  a|  %nd  mi  q^op 

dump       11){M,       pUOAOQ 

ddeoo'o'ocSoodoeeeo 

•intix 

t)Jj{Dt3&t3^Ut>P^^Pt)|3p 

•joppK 

Q0« 

Ol 
ri 

ccaoxM 

xcfiy3sc%'i3 

'(sjnon)  Toooi  uuvjn 
*)99oia   duBp   u(  ooijx 

(sjnoq)  opvm 
'(sjiioq)  spiooi  ii|  9UIIX 

•2S^ 

-^-v^-^ 

«# 

•r 

taiatniAion 

woo 
woe 

oo 

SSS5 

00 

mioioiftion 

•SSSS55? 

1 

'poSvjdAV  J9qaiii){ 

§ 

oooou3U3«aioioinokAtnin 

mm 

*)9a^oi 

- 

^3^^^SS$^S^S=;«SS«S92 

•}89q9iH 

•:4 

••• 

•< 

^{^eS9^S£!3S9S9SS;!»£2 

1 

PIOD  ui  op»K 

« 

3 

9 

s 

9 

^ 

^ 

s 

3 

f 

S 

s 

5§ 

IS 

3 

5 

3 

' 

•qST 

ii 

•Vi 

! 

•ii 

•1 

i 

I- 

•ii 

4l 

•O'O 

S?£ 

ecoeo 

es 

r-i*i> 

r-t^t^t* 

1^ 

'opvm  (Moqii  ajY 

t-t- 

•(s^noipooSa? 
.Op  JO  %H90  J9d)  19) v^ 

eoeoeoeQCoeomncoracdromct 

t 

■t^aomaj  x  oi  s^ied 

c 

O 

ooooooooooc 

c 

OO 

1 

■emaoag  pan  pnix  i  •« 

'laotnoo 

e 

atSfSadaaaeddpdada 

-aooojojoii 

ss 

r; 

■^ 

If 

C 

t- 

« 

a 

e 

^ 

c 

« 

;2 

•r 

« 

«2 

H 
Pi 


P 


g 


H 

O 

P 


dCdSoSeS 


PPPPPPPP 


eCO&XQCX'iSXSD 


lomoiAWdiAietf} 

3    5    S 

n      CO     CO 


•O  CO  to  lO  lO  lO  lO  >o 

3    S    S 

eo      to     CO 


gSS8§|§| 


<-•  1-4  fc«  |>  04  04  CO  CO 


ooooooao 


ad  30  00  00  00  00  00  eo 


4i  «i  «l  «i  «£  «i  «i  4i 
(AoQcQccaQooaoaa 


e«  ?i  ?1  M  M  04  ^  cS 

ddddd  d  d  a 

oooooooo 

f-iMco^tooe»flo 


Digitized  by  VjOOQIC 


APPENDIX  M  M REPOHT  OP  COLONEL  POE 


2337 


£  X  X  X  CA  CO  CC  X  CC  SC 

tt  Ok  c)  C4  CI  91  e>i  S4  S4  : 1 

10  k*)  o  oa  cTesi  99  o  d  M 

CO 

to  m  C4  CI  N  CI  CI  CI  CI  CI 

m 
emoo'^ioiAtA'vtiin 


scioooopecioci 
MciaoiAomoo<— r? 
^'w  cic»rt«cici 

•!foo«ocSS?icilrtej 

^•»i-i        CICJC0O3C4CI 


^ 


5  -I  :2  :^ 

N     •«     •  CI 


BO    « 

8  5^  «  S  *  2  S  2  2 

0«DCICineO«D«DrH>H 


cvtoMtocotDnoDe^w 


vofencDcotoeovcov 


fr-t«C1CIC1C9C1ClCICl 

to  00  CO  CO  CO  C9  CO  PS  CO  £9 


■^•Hccrscocceccococo 


^^cie^cicicicicici 

:  e  e  s  s  s  e  0  e  c  0 


ao«-<e'icc-<«<tncot>ao 


BNG  94 147 


Digitized  by  VjOOQIC 


i. 


2338 


a 
o 
o 


REPORT    OF    THE    CHIEF    OF    ENOmEERS,  V.  8.  ARMY. 


O  I-  I-  © 


lit    )n(I   \i\ni\.  i{U)\.y 


0OOCOOCO30COOO0O 

><5  5^.  ?!^  >^  >^,  z'.  x;  v;  i',  >5  J^,  V.  5^  >^  ;^//4 


•Jinux  I    *-    I 


~»I'I"K 


S;  v:  >;;  -x  ^.n^A'^yrJ:A'J:^J:^'Ji 


*(8Jiion)  uiooj  tu.iv.u     I 
'40w<)p  uiiiup  III  oiuix 


•(sanoq)  opuui 


(sjitoq)  »p|oui  III  oiu;x 


5:* 

.2     ^ 

I  5 


t    3 


t.*:  o  o  uo  o  o  o  tA  tn  o  >n  o  tn  ia  o  o 


_'     l_" 


•»s.>ii:iin 

^ 

3 

■JIB 

••-^ 

•JIH 

piojaiopiiK 

- 

".Si 

§ 

S 

;  i^  I-  00 1- 1- 1- 1- 1-  CO  «  e»  Ci  00 1*  00 1- 


•(sA'up)  oSv     -=: 


I 


i  -(['Ml 


•  o  p  niu  oj  o  q  Av  •  J I V     '^ 


tS 


IS 


N 
CO 


r? ! 


•(suifirpojifiir 
AJp  JO  jiioj  ao<I)  ao:i:AV 


•jiwu:oj  xoisjjuj 


'86.>nouy  pan  pniji 


r^  I-  CO  TC  ■-:  >-:  t-i  o  o  o  r;  o  •->  »2  »'^  »n 
C5  CO  rt  C5  d  o  o  o  f^  :i  -»  -?  o  O  o  O 


OOOOOOSwOOCOOOC 


•-juoraof)      e 


'9jaaiajo;i 


oc0o»ocoo«soo;co--:>ooo 


aacccsscacssasss 


-ifflf:-^»ftOl-00OOi-iWM-^«f5«D 


Digitized  by  VjOOQ IC 


APPENDIX  M  M — REPORT  OP  COLONEL  POE. 


2339 


"5 


'A 

o 

H 


9i    ^ 


"3     « 
I       5Z5 


S 


9 

H 


•rj.wop  <liuvp      ' 
damp  q)iAv  (MjOAOf) 


'(Bjuoq) 

mOOJ    UIJQM     *).) 

-•op  dtuvp  u{  «uijx 
•(Kjnoi[) 

9  p  V  Ul      »  J  »  4  AV 
J IV    Ul     out})     lC)OX 


I    ocoooocoeoocoooo 


COOCOOOOOOc^OOiiOO 


t<  i       >;ajJziccjz5a2?5aQ}25ccfex^3C^sc 


I 


'  (SJIIOI]) 

Bpioui    til    omjx 


•poSu 
-JOAV  j^qiniix 


ooo«0«9O«rcDOOo;;doe9OO 


•^BOMcri  '  — 


omioi.'Ti^i.'SO'AtA'AtAi^oinmio 


"jsoqSiK 


uj    0  p  tr  K  I 


is 


SS>'SS 


*JIU  p]03 
UT     0  p  U  K 


(s^tjp)  o3v  •  -«! 


9  <M  r*  M 


•(C681 
'ludy)   opviu   o?BQ 


ci  c<i  w  ?i  CI  cj  CI  CI  ei  M  ci  ci  n  ci  c»  n 


Mpura 
ojoi[Ai   ajv 


2ggg3S2gg2SS3 


■B[u;jo)vp{  , 


'(fl;iK>ipaii?iii  Xip 


"55     I  00  X  X  QC  x'  X  X  x'  X  X  X  X  x'  x'  X  x 


S    I 
OB     , 


')aoiu 


*y»oii 
-ouij  poo  pnt3 


I     I     t     1     1     I    I     I     I     I     I     1     I     t    I     ' 

O0-S00003000=r000 
CI  CI  CI  CI  CI  CI  CI  CM  CI  CI  CI  CI  M  CI  CI  CI 

t:  X  jS  5  'X  5?  5^  X  X  35  -x  55  :X  5:  X  ^ 


■^juoiuo;-)  i   e 


■(K>aajdj9>x 


<tj  "*  «■*  ^>  «>^  ^^  »J»  .^rf  <v«  <y*  p>  »Ml  «;>  <K>  <y»  »y> 

I    CI  CI  c«  CI  re  CI  CI  n  d  CI  CI  w  CI  CJ  cj  C4 

c  b"  a  a  a*  a'  q  a*  a'  a'  a"  a*  a'  a'  a  a" 

•-iCirj'^iacDi^oooo'-ciM'fioo 


Digitized  by  VjOOQ IC 


2340      REPORT   OF   THE    CHIEF    OP   ENGINEERS,  U.  .8.  ARMY. 


o 


I 


1 


P 
H 

H 

1 


S      H 


I 


09 
CO 


'^^60I.I  dlDVp 


oooooooooooooeo 


rrrrooocooceoooo 


uappK      ©• 


•(BJuoq)      I 
nioojt     vaivM     'i9         a, 
•ttop  doiitp  a(  otuTx  I 

'(funoq)      I 

e  p  «  III      o  J  9  t{  M 

ji«    nj    ounj    iwjox  | 

-(ejnoq)  | 

8 PI o III    nr    oiuix  I 


•pa3w 
-j3Aif    jaqmnig: 


QQ  ^  cA  a!>  aQ  X  r/}  x  CO  X  x '/:  :c  x '/:  V3 


^2££?§S3SSgS5g§S5S 


ae»o»a>a»adiAoesoc»a>e»aA 


•^MOJioq  ■  »>- 


:»8aq3iH 


66666666 


O'sSCOCreOc^ 


xxaoxxx-eco 


cocoale4cone$eS 


ea^JS-EN^az 


«i'^in^cooiot^iaSSakkaroe4c<?in 


'J  re  uuvM. 
nj    9p«K 


■are  pioo     i 
uj    «p«K  I 


!       I 


•  «B  «  «  se 
k»  >i  >-.>»  ij.  >>>>>.  oe  «t  ss  ee  c  o  3  o 


•-IfHrHi-lt-l'-t-t-Cv 


CS  CQ  CO  CO 


(£681)  9P»oi  9»«a  I   «» 

i 


s  IF  ! 

H--  1  ; 


co(9cnor?oooocooco<9r3(9eo(0 


d  M  M  M  94  64  N  d 


tAOi'SOiOiOmiO 


P 

X 


§§^§^^31 


r»  lA  r*  lO  t>-  iQ  h-  o  t-  lO  t-  lO  r-  1(2  r-  »o 
eooeooeoe»onor30r3C9;90 


M 

(4 

H 


■< 


«  c  «  « 
«  «  «  «  >>>.>>>, 

iT'-'i*:?^  cs  OS  e« 

ce  (3  e;  «8'3»OTg«;g 


r'- 1~  I-- 1-  r- 1-  r-  f«» 

CI  PI  M  S4  :^  M  N  C4 


S3?§S??SgS 


'(e)a.')ipajdai  Aap      I 
JO  :jaa.)  J9d)  J»)«A\.  ' 


C9  70  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  SO  CO  CO 


oooooooooooooooo 


^ 


•,».7     \    Ol    H)J»cI 


I     I 


•oug  puw  paix 


-)a9ui90  ,   a 


'9jndJ0JJ}£ 


(ncflBacacoBxaxxaencxaD 
eoc-:r;«weo«ecrjroc-:r:cocceo?o 

o"  a  cs  c  a'  a  p*  p  s  a  a'  a'  a*  a'  a*  a" 


^s>^ir3<^inot>acao-4C«eo-irin«9 


$S^3^3^@ 

^{2i2}2|:3{«{?t3 

ooodoOQcarodocoo 

SSSSSggg 

^ss^sss^ 

XX  v:xxx7:x 

SS223I«2 

aaaaaaaa 

•^e>ieoi«ioccr«ao 

Digitized  by  VjOOQIC 


APPENDIX   M  M — ^BEPORT   OF   COLOKEL   POE. 


2341 


66666666 


CCw:50wwO 


«cxv:*/::y2QQa:co 


ffl  CJ  •^  -^  W  M  ^  •^ 


C-l  Ol  D  C^  S'l  C4  CI  o 


lOioomiAiaiOo 


SM  -»•  ff>i  o  <x  eo  CI 


2|3|§22S 


jz;  5>i  y;  t*^  ;^.  >H  V;  h '^  {H  ^,  ti- ^  >H  >^^  pH 


PU  Pk  ill  pLi  (u.  p,  Ai  Pkl  d,  P4  fii  PL.  (i<  (l<  Al  &4 


aicca:cc:/:a:a:'xa5'XxaQxxa:cc 


e4e4e«ie4o? 


.  c4    : 

-■  p 

I  < 

1  "J 


S^eS;$SeS^c;§SgSSSSSS2^20 


tAioooiotoinmooiAtaiOtAioud 


o  to  t*  t- 1-  t-  t*  1--  w  w  «  ea  t.*:  <»i  o  -« 


g  :2  :S 

to    •!>    -t- 


«  •  s  « 
JO  •  •  •  >»>.>^.>» 

«B  eS  d  rt'S'StSrs 


0         'C'CO'Co^op  J  C'O'Sgpg- s  a  a  a 

a  eo  CO  t>t«e4e4?3  »  t^  t^MCMCoeQto  to 


raSmtoeeSmto 


s;ss;ss;s&!g 


CO  n  an  n  ffi  n n 
»n*6t6»a*ntti^t6 


Ct  e«  C4  C>4  ei  74  ?1  91 


^3«  eonmm 
FjciScjnS 

39  nc3  rt  rt  pj  w  w 

da  p  a d d d d 


sg£^3^s^£??3;ts.:;s;ss 


^&^^^.2^.2^^;i^?.2TS 


P  ©  3  O  O  S  O  O  ?1  ?J  ffl  iM  ■?!  ?l  M  N 


OOOOO3OO«rtC0««»PS?0 


0O0C0303 

«».-;«  rs  n  r:  .-3 
ei  ?i  CI  ?i  ci  M  ?!  S 

•^  X  X  5:  vs  X  X  aS 


«aox«xaenc»ae«xc<0t9ao 


ri©*K'^i«Ot-00»C-<:^«t»«C 


Digitized  by  VjOOQIC 


2342   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


Seriks  33d. —  rariationa  in  tempa'ature  of  immersivg  lankn. 
Table  1— NATURAL  CEMENT,  SEVEN  DATS. 


Gn,  21R 
(in,  21 R 
(in,  21R 
(Jn,  21 U 
(in,  21 R 
Gn,  21 R 
(hi,  21 R 
Gn,  21R 
Gn,  21 R 
(in,  21R 
Gn,  21 R 
Gu,  21R 
Gn.2lR 
(Jn,  15R 
Gn,  15R 
Gn,  15R 
Gn,  15R 
Gu,  15R 


Sand. 


ii 


Std.  20-30 
SW.  20-30 
Std.  20-30 
Std.  20-30 


I 


s.     ^^ 


51 


«5 


h% 


Imnieraed. 


31.7 

h 

31.7 

d 

31.7 

g 

31.7 

a 

31.7 

b 

31.7 

h 

31.7 

d 

31.7 

I 

31.7 

18.75 

h 

18.75 

d 

18.75 

i 

18.75 

31.  G 
31. G 

i 

31.0 

d 

31.0 

b 

31.6 

a 

Tempera- 
ture (de- 
grees F.). 


/  i  (J 


50  CO 

GO  G2 
G4  .  67 

G5  G8 

G5  C8 

58  50 

Gl  ti2 

63  GO 

GO  G8 


58  I  61 
60  66 
C5  67 
70     73 


57 

50 

61 

63 

63 

57 

.'iO 

02 

63 

57 

56 

62 

63  i 

51 

56 

57 

61 

66 


i 


1892. 

*12,8 

12,8 

12.8 

12,8 

12,8 

12,12 

12,12 

12,12 

12,12 

12, 13 

12.13 

12, 13 

12,13 

il2,23 

12,23 

12,23 

12.  23 

12,23 


Tensile  strength. 


I  r 


Lb9. 
76 
70 
63 
67 
77 


02  1 

78 

112 

02 

121 

110 

143 

111 

106 

104 

1U4 

100 

124 

Lbs. 
88 
84 
77 
06 
88 
100 
83 
118 
102 
129 
130 
150 
1^8 
140 
124 
116 
124 
148 


1 

1- 

3 

►^ 

JZ} 

m 

n 

Lb». 

68 

10 

62 

10 

48 

10 

65 

10 

68 

10 

74 

6 

70 

5 

102 

5 

80 

5 

114 

5 

08 

5 

132 

5 

06 

5 

94 

10 

92 

10 

88 

10 

84 

10 

06 

10 

•  Fresli  water  in  tanks  December  8. 


t  Fresh  water  in  tanks  December  20. 


Table  2— NEAT  NATURAL  CEMENT,  SEVEN  DAYS. 


Gn, 
(Ju, 
Gn, 
Gn, 
Gn, 
Gn, 
Gn. 
Gu, 
(;n, 
Gn, 

Gn, 
(>n, 
(in, 
Gn, 
Gn, 


16R  . 

l.'iR  :. 

15R  . 

15R  . 

15K  . 

15R  . 

15R  . 

15R  . 

15  R  . 

15R  . 

15R  . 

15R  . 

15  R  . 

15R  . 

15R  . 


31. 

31.7 

31.7 

31.7 

31.7 

31.7 

31.7 

31.7 

31.7 

31.7 

31.7 
31.7 
31.7 
31.7 
31.7 


\% 


0 


54 
59  I 
00  ' 
64 
'  70 
53 
58 
60 


38 
49 
57 
70 


62 
57 
58 
61  : 

68 
52 

57  1 

58  : 

61 


1892. 

M2,28 

12,28 

12,28 

12,  28 

12.  28 

12,31 

12.31 

12,31 

12,31 

12,  31 

1893. 

t2,l 

2.1 

2,1 

2.1 

2,1 


7  I 
7  ; 

7  i 

7  . 
7  , 
7  ' 


107 

120 

94 

5 

S 

103 

115 

97 

5 

S 

104 

115 

04 

6 

S 

106 

120 

86 

5 

S 

113 

125 

102 

5 

8 

104 

118 

88 

5 

S 

101 

120 

84 

5 

H 

104 

110 

92 

5 

8 

110 

128 

96 

5 

S 

111 

125 

09 

5 

S 

146 

187 

120 

10 

s 

137 

154 

112 

10 

s 

125 

151 

93 

10 

s 

126 

149 

110 

10 

s 

154 

160 

136 

10 

s 

*  Fresh  water  in  tanks  December  20.  1  Fresh  water  in  tanks  January  14. 

Table  3.-NEAT   NATURAL  CEMENT. 


Gn.lSR    i 
Gn,  15R 
Gn.  15R    I 
Gn.  l.'-.R 
Gu.  15R 

Gn,15R 
(in,15R    ! 
(in.  15R    I 
(}n,  15R    I 
Gn,  15R 

Gn,  15R 
Gn,  15R 
Gn,  15R 
Gn.  15R 
Gu.  15R 


_     _     I 

*  Fresh  water  in  tanks  January  14. 


1893. 

0 

31.7 

h 

38 

42 

35 

*1,31 

14 

0 

31.7 

e 

50 

52 

46 

1.31 

14 

u 

31.7 

d 

58 

60 

55 

1,31 

14 

0 

31.7 

a 

70 

74 

66 

1,31 

14 

0 

31.7 

9 

80 

84 

86 

1.31 
1892. 

14 

0 

31.7 

i 

53 

56 

40 

t  12,  28 

14 

0 

31.7 

58 

61 

56 

12,28 

14 

0 

31.7 

d 

50 

67 

62 

12.  28 

14 

0 

31.7 

b 

64 

68 

61 

12,28 

14 

0 

31.7 

a 

70 

71 

66 

12,  28 
1893. 

14  { 

0 

31.7 

h 

38 

43 

34 

*  1,  30 

28 

0 

31-7 

c 

49 

53 

45 

1.30 

2« 

0 

3L7 

d 

5S 

60 

54 

1,30 

28 

0 

31.7 

a 

70 

74 

64 

1,30 

28 

0 

31.7 

U 

80 

85 

76 

1,30 

28 

144 

J 

106 

10 

S 

131 

14.1  1 

110 

10 

S 

141 

158  ! 

130 

10 

S 

19:) 

210  1 

174 

10 

S 

208 

234 

180 

10 

S 

125 

130 

118 

5 

S 

127 

147 

111 

5 

S 

131 

144 

122 

5 

a 

150 

158 

138 

5 

a 

144 

166 

131 

5 

s 

166 

198 

146 

10 

s 

178 

204 

162 

10 

s 

184 

215  1 

151 

10 

s 

247 

276 

232 

10 

s 

280 

310 

239 

10 

s 

f  Fresh  water  in  tanks  December  20. 
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Series  33J. —  ranaiiojas  in  icmperalure  of  immei^ing  *a7«fcs— f  ontinued. 
Table  4.— X.VTrRAL  CEMENT,    ONE  PART  KAND. 


Sand. 


:^  ! — 


Immoraeil.  • 


1 
2 
3 

4 
5 

6 

7 
8 
0 
10 

n 

12 
13 
14 
15 


Gn,  15R 
Gn,  15R 
Gn.  15R 
Gn,  15R 
Gn,  15R 

Gn,  15R 
Gn,15R 
Gn,  15R 
Gn,  15R 
Gn,15R 
Gn,15R 
Gn,  15R 
Gn,  15R 
Gb,  15R 
Gn,  15R 


SL  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 

St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  201-30 
St,  20-30 
St.  20-30 
St.  20-30 
St.  20-30 


o  « 


Tempera- 
ture (de- 
grees F.). 


<5    '  2 


18.  75  , 
18.  75 
18.75 
18.75 
18.75 

18.75 
18.75 
18.75 
18.75 
18.75 
18.75 
18.75 
18.75 
18.75 
18.75 


^ 

% 

s 

?^ 

» 

/ 

0 

:a 

56 

59 

61 

00 

63 

G4 

68 

70 

71 

38 

42 

50 

51 

58 

60 

70 

73 

80 

82 

38 

42 

50 

53 

58 

60 

70 

74 

80 

85 

I 


E 


1802. 

52 

M2.29 

57 

12,29 

58 

12.29 

61 

12,29 

68 

12.29 
1893. 

36 

12,4 

48 

2,4 

55 

2.4 

67 

2,4 

78 

2,4 

38 

2,3 

48 

2,3 

55 

2,3 

67 

2.3 

77 

2,3 

1 

t£ 


Lbg. 
84 
90 
89 
98 
106 

83 
88 
93 
88 
121 
84 
111 
123 
150 
191 


97  I 
103 
108 
118  I 
128  I 

97 
114 
105 
100 
132 
100 
139 
150 
173 
205 


engt 

li. 

> 

« 

^^ 

o 

% 

1 

3 

^   y. 

s 

f»   n 

^ 

78 

1 
10   S 

76 

10  s 

78 

10  s 

79 

10  s 

98 

10  s 

71 

10  i  s 

78  10  ;  S 

74  10  1  S 

77  10  ^  S 

114  i  10 

•s 

79 

10 

s 

99 

10 

s 

106 

10 

s 

136 

10 

s 

173 

10 

s 

*  Fresh  water  in  tanks  December  20. 


t  Fresh  water  in  tanks  January  14. 


Table  5. 


-NATURAL  CEMENT  WITH  ONE  PART  STANDARD  SAND,    TWENTY-EIGHT 

DAYS. 


1 
2 
3 

4 
5 

6 

I  I 

<     9 

1  10 


Gn,2lR 
Gn.2lR 
Gn,2lR 
Gn,2lR 
Gn,21R 

Gn,21R 
Gn,  2iR 
Gn.21R 
Gn.21R 
Gn,2lR 


St.  20-30 
St.  20-30 
St.  20-30 
St.  20-20 
St.  20-30 

St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 


18.7  I 

18.7  I 

18.7  1 

18.7  I 


18.7 
18.7 
18.7 
18.7 
18.7 


38  42 
40  I  53 
58  '  60 
^0  :  74 


18. 7' !   ^  I  80     85 


a  1  52 

h  I  57 

d  I  59 

b  I  03 

a  I  70 


1893. 

35 

*2,2 

45 

2,2 

54 

2,2 

64 

2.2 

76 

2,2 

1892. 

49 

112,30 

55 

12.30 

50 

12.  30 

60 

12,30 

62 

12,30 

*  Fresh  water  in  tanks  January  14. 


t  Fresh  water  in  tankn  December  20. 


88 

10 

S 

132 

10 

S 

160 

10 

s 

106 

JO 

s 

202 

10 

s 

150 

10 

s 

100 

10 

s 

157 

10 

s 

196 

10 

s 

219 

10 

s 
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Series  33d. —  VaHationa  in  temperature  of  immersing  tanks — Coutinued. 
Tablk  6— summary  compiled  FROM  TABLES  1  TO  5. 


2  '  I 


§ 


1  i 

2  I 

3  I 
4 
5 
G 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


1  Gn,  2LK 

1  I  Gu,  21R 

1  Gn,  21R 
Mean  of  3 

1  Gn,2lR 

1  Gn.  15R 

2  Gn,  15R  . 
2  Gn,  15R 
2  ;  Gn,  15 R 

. . !  Mean  of  4 

2  !  Gn.  15R 

3  I  Gn,  15 R 
3  '  Gn,  15R 

. .  I  M«an  of  2 

3  I  Gn,  15R 

4  ,  Gn,  15 R 
4  Gn,  15R 

. .  Mean  of  2 

4  Gn,  15R 

5  (in,  15R 
5  Gu.  15R 

Mean  of  2 


St. 


St. 
St. 


St. 
St. 
St. 


31.7 
31.7 
31.7 


12.  8,  "92 
12. 8,  '92 
12, 12.  '92 


18.  75 

31.6 

31.7 

31.7 

31.7 


31.7 
31.7 
31.7 


7  days  . . 
7  (lays  . . 
7  flays  . . 
7  (lays  . . 
7  day a  . . 
7  (lays  . . 
7  days  . . 
7  days  . . 
7  days  . . 
7  dava  . . 
2, 1.  '9:J  i  7  days  . . 
12,  28,  '92  I  14  dava  . 


12. 13,  '92 
12,  23,  92 
12. 28.  '92 
12,  28,  '92 
12, 31, '92 


49  I  137 


144  I  50  131 
144  !  50  ,  131 
100  1   60  '  178 


523  K. 


543F. 


58-  F. 


I  I 


t  !  i 
B  '  i 


I  X6«. 


Lbs. 


04'^  F. 


S 


n   I 


Lbs. 


53  I 
54 


100 
107 


58 
58 
5K 
58 


92  ' 
92 
121 

104 


g 
S 


I 

59] 

60  ! 

01 

GO    75 

60   110 

00  !  104 

59   103 


g 

^ 

K 

a 

E 

s 

H 

«J 

t 

tt 

Lbs. 

76 

64 

70 

05 

78 

63 

.W  ,  104 
54  !  100 


53 

125 

i 53 

1''5 

::::::  ::::::i...:^.. 

1   54 

84 

1 

54  I   84 


52 
52  I 


165  ' 

1(K>  I 


58 
58 

57  ; 
58 
58 
58 

58  I 

59  , 
58 
58 
58 
58 
57  i 
57  ' 


101 
102 
12.-> 
127 
141 
134 
181 
90 
93 
91 
123 
189 
186 
187 


00 
60 


I   60   .104 


104 

104  [. 


61 : 

63 
65 
64 


Lbs. 

63  65 

67  '.... 

112  66 

81  60 

143  65 
109 


F. 


a 
£ 


Lbs. 

77 


70°  F. 


Lbs. 


92 
84 
111 


80^  F. 


Lbs. 


106  : 


70 
70 


124 
113 


i::::i: 


:  66  .  no 

64   107  '  66  I  110 


59 

131 

■■6i'| 

150  

1 

59  1 

131 

64  i 

150  ' ' 

60  ' 

89 

04 

"'98|::::i:::::: 

60  ; 

89 

64| 

98  1    

1 

1 

Si 

221  ' 

1 

221  '. 

1 

Ill  .... 

116  .... 
126  80 
144  .... 
193  80 
168  8J 
247  I  8') 
106  ... . 
88  I  80 
97  I  80 
l.->0  :  80 
237  '  80 
249  .... 
243  80 


154 


208 
280 


121 
121 
191 
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Skkiks  33rf. —  VaHations  in  lemperaiure  of  immersing  tanks — Continued. 
Table  7.— NATURAL  CEMENT,  FOUR  BRANDS;  NEAT,  SEVEN  DAYS. 


8  I 
9 
10 

11 1 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2:i 
24 
25 


i 


Gn.24R 
Gn.24R 
Gn.  24 R 
On,  24R 
Gn,24R 
Gn,  13R 
Gn,  13R 
Gn,  13R 
Gn,  13  R 
Gn,  13R 
An,  138 
An.  138 
An,  138 
An,  13s 
An.  138 
Du,  9ft 
Dn,9a 
Dn,  98 
Dn,98 
Dn,98 
£u.  158 
En,  158 
En,  158 
En,  158 
En,  168 


Sand. 


15 


«  2 


I 


Immersocl. 

Temperature 
(degrees  F.).  | 

I 


I 


0 

31.7 

0 

31.7 

0 

31.7 

0 

31.7  1 

0 

31.7 

0 

31.7 

0 

31.7 

0 

31.7 

0 

31.7 

0 

31.7 

0 

31.4 

0 

31.4 

0 

31.4 

0 

31.4 

0 

31.4 

0 

35.7 

0 

35.7 

0 

35.  7 

0 

35.7 

0 

35.7 

0 

30 

0 

30 

0 

30 

0 

30 

0 

30 

9 


!A.i 


7      b 


51 

52  I 
57  1 
62  I 
70  ' 

51  I 
52 
57  1 

6:3 

70  ; 

51 

52  : 

56  I 

70  1 

51  I 

52  1 
56  • 
62; 
70  ' 
50 
52 
56 
62 
70 


52  I  49  1 
54  ;  50 


58 

55 

64 

61 

76 

62 

52 

50 

54 

51 

58 

54 

64 

61 

76 

02  ' 

52 

49 

53 

50 

58 

54 

64 

61 

76 

02 

52 

49 

53 

50 

58 

54 

64 

61 

76  1  62 

52 

48 

53 

50 

57 

54 

64 

76 

61 
1  fiO 

I 


Tensilr  strong 

til. 

6 

1 

9 
> 

h  u      . 

a 

. 

1      s 

.s-  si 

9 
1 

1 

5 

^ 

3 

B 

1 

i 

J 

k 

I 

m 

n 

0 

1893. 

LbM. 

1 

LbiALbt 

"1,16  1  7  days.. 

127 

141 

106 

10 

S 

1,16  I  7  davB.. 

130 

142. 

111 

10 

s 

1. 16     7  days.. 

123  1  140 

106 

10 

s 

1, 16  i  7  da  vs.. 

127 

148 

110 

10 

» 

1.16  1  7  days.. 

131 

138 

121 

10 

s 

1,17     7  days.. 

68 

73 

60 

10 

8 

1.17  1  7  days.. 

66 

79 

51 

10 

8 

1,17  1  7  days.. 

66 

78 

55 

10 

B 

1.17     7  days.. 

60 

72 

52 

10 

S 

1,17     7  days.. 

72 

85      61 

10 

a 

1,18     7  dav8.- 

129 

139  1  107 

10 

s 

1,18  1  7  days.. 

123 

150  {   98 

10 

s 

1,18  1  7  davs.. 

125 

140    113 

10 

s 

1,18     7  days.. 

121 

140  1  112 

10 

8 

1,18  1  7  days.. 

144 

161  1  128 

10 

8 

1,19     7  days.. 

61 

95      46 

10 

8 

1,19     7  days.. 

73 

96      63 

10 

a 

1.19     7  dnv8.. 

85 

103      50 

10 

8 

1. 19     7  days  . 

74 

119      59 

10 

8 

.1,19     7  days.. 

104 

168  ;    66 

10 

8 

1.20     7  days.. 

147 

165    128 

8 

8 

1,20  1  7  days.. 

147 

162  1 137 

8 

8 

1,20  1  7  days.- 

161 

187  1 140 

8 

8 

1.20  !  7  days.. 

149 

168  !  121 

8 

8 

1,20 

7  days.. 

149 

178  '  128 

8 

S 

*  Fresh  water  in  tanks,  January  14. 
Table  8— LONGER  TIME  TESTS  ON  NATURAL  CEMENT- NEAT. 


1  ; 

2 

3 

4 

5 

0 

7 

8 

9 
10 
11  I 
12 

13  1 

14  ' 

15  1 
16 

1*17  I 


Gn,  16R 
On,  16R 
C}n,  16R 
Gn;  lUR 
Gn,  16R 
(in,  16R 
Gn.  16]i 
Gn,  16R 
Gn.  16R 
Gn.loR 
Gn,]6R 
Gn,  16R 
Gn,  16R 
Gn.  16R 
Gn,  16R 
Gn,  16R 
Gn,  16R 
Gn,  16R 
Gn,  16R 
Gn,  16R 


0  I  32 

0  32 

0  '  :)2 

0  i  32 

0  32 

0  32 

0  32 


0  ,  32 
0  '  32 
0  I  32 
0  32 
0  1  32 
0  ,  32 
0  I  32 
0  I  32 
0  ,  32 


L 

I. 


r  I 

Li 
il 

IF 


1893. 

05 

66 

64 

3,13 

7  days.. 

73 

86 

62; 

5 

8 

50 

50 

50 

3,13 

7  days.. 

94 

102 

88 

5 

8 

59 

60 

57 

3,13 

7  days  . . 

87 

9.( 

78 

5 

8 

60 

67 

64 

3,13 

28  days  . 

108 

122 

100 

5 

8 

52 

55 

50 

3,13 

28daVa. 

123 

134 

115 

5 

8 

60 

69 

63 

3,13 

3  mos  . . . 

315 

392 

2()9 

6 

8 

55 

07 

50 

3,13 

3  mos  . . . 

254 

260 

238 

5 

8 

61 

69 

57 

3,13 

3  nioa  . . . 

:'.03 

326 

29.-) 

5 

a 

67 

72 

63 

3,13 

6  nios . . . 

382 

410 

363 

5 

a 

59 

71 

50 

3,13 

6  moH  . . . 

391 

418 

378 

5 

8 

67 

68 

66 

3,23 

7  dav8  .. 

80 

89 

68 

5 

8 

C) 

54 

.... 

3. 23 

7  days . . 

S2 

103 

09 

5 

8 

60 

61 

58 

3.2;j 

7  davH  -  - 

68 

74 

01 

5 

a 

67 

68 

65 

3,  23 

28  day 8 . 

143 

149 

133 

5 

8 

C) 

55 

3,23 

28  days . 

137 

140 

ll'.l 

5 

s 

07 

72 

62 

3.23 

3  lUOH  . . . 

316 

342 

::u2 

5 

8 

60 

3,2;i 
3,23 

3  mos  . . . 

226 

276 

185 

5 

s 

62 

72 

55 

3  mos  . . . 

348 

38.-) 

294 

5 

s 

68 

74 

50 

3,23 

6  mos  . . . 

418 

455 

379 

5 

a 

62 

74 

54 

3,23 

6  mus  . . . 

350 

308 

303 

5 

s 

*  Temperature  Tank  F  read  for  last  two  months  only, 
t  Temperature  Tank  F  read  for  last  Ave  months  only. 
t  About. 
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SKiaics  33rf. —  Tariationn  in  temperature  of  immersing  tanls — CoDtinnod. 
Table  Q^LONGEU  TIME  TESTS  OX  NATURAL  CEMENT  WITH  SAND. 


9 

a 

S  es  » 


S2 


GiiJGR 
Gn,  ICR 
Gn.  16H 
Gn.  16R 
Gn,  16R 
Gn,  16U 
Gn,  IGR 
(in,16R 
Gn,  16R 
Gn.  16R 
Gn,  lOR 
Gn,  16R 
Gn,  16R 
Gn,  16R 
Gn.lfiR 
(;n.  16R 
Gn,  16R 
Gn,  lOR 
Gn,  16R 
Gn,  16R 


I  St.20-JJ0 
St.  20-30 
SI.  '20-30 
St.  20-30 
'St.  20-:i0 
SI.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  21U30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St  2P-:J0 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 


c 

- 

IinmerHC<l. 

Tonsi}«  strfng 

th. 

©  ^ 

Teniiwratiire 

(ileprwH  F.). 

.' 

1' 

it 

^  to 

.1 

1 

tj       ^ 

5 

d 

ft 

h 

r 
• 

i 
/ 

£ 
fell 

9 

h 

1 

< 

d       £      S 

2      ^  \  t 
;^     5  15 

k        I     \   m 

S 

s 

n 

o 

d 

i 

3 

1803. 

Lbs.  Lbft.  Lbs. 

19. 5 

8 

Co 

66 

64 

3,U 

7daTB.. 

n       16       64 

5 

S 

19.5 

50 

50 

50 

3,14 

7  davs  . . 

76       80  ,     72 

5 

S 

19.5 

1^ 

60 

G7     64 

3,14 

28  days . 

174     190  1  106 

5 

S 

19.5 

52 

55  '•  50 

3,14 

28  (lays  . 

123     143      108 

5 

s 

19.5 

L 

GO 

62     57 

3.14 

28  days . 

166     177     154 

5 

s 

19.5 

S 

66 

GO     G3 

3.14 

3mo3... 

407  I  446     348 

5 

s 

19.5 

55 

67 

50 

3,14 

3  nio.") . . . 

34G     369  1  'Jfli 

5 

s 

19.5 

8 

67 

73 

03 

3,16 

6  mo»  . . . 

453     514  '  430 

5 

s 

19.5 

59 

71 

50 

3.14 

6  mos  . . . 

474     531  .  441 

5 

s 

19.5 

L 

63 

72 

57 

3,14 

6  mos . .  ■ 

474     530  1  438 

5 

s 

18.75 

I 

66 

G8 

66 

3.24 

7  davB  . . 

87  1  104  ;     70 

5 

s 

18.75 

F 

:54  !.... 

3,24 

7  day*  . . 

91  ;    96       84 

5 

s 

18.75 

L 

GO 

61 

58 

3.24 

7  days  . . 

81  '    84 

78 

5 

s 

18.  75 

I 

G7 

68 

G5 

3,24 

28  dayH . 

153     166 

134 

5 

s 

18.75 

F 

;55 

3,24 

28  davB  . 

175     188 

151 

5 

s 

18. 75 

T 

67 

72 

62 

3,24 

3  mos  . . . 

437     472 

386 

5 

s 

18.75 

•F 

60 

3,24 

3  mos . . . 

376     412 

326 

5 

R 

18.75 

L 

62 

72 

55 

3,24 

3  mos  . . . 

435  .  449 

424 

5 

s 

18.75 

I 

68 

74 

59 

3,24 

6  mos . . . 

526  ;  561  :  484 

5 

s 

18.75 

tF 

62 

72 

54 

3,24 

6  mos . . . 

467  1  495  ,  438 

5 

^ 

.  ♦Tempe-atnre  Tank  F  rea«l  for  last  two  months  only, 
t  Temperature  Tank  F  re  id  for  la.'^t  tivo  months  only. 
J  About. 

Table  lO.-LONGER  TIME  TESTS  ON  NATURAL  CEMENT  WITH  TWO  PARTS  SAND. 


Gn,  16R 
Gn.  1«R 
(in,  IGR 
(in,  16R 
Gn,16R 
Gn.  IGR 
Gn,  16R 
Gn,  16R 
Gn,  IGR 
Gn,  IGR 
Gn.  IGR 
(in,  IGR 
Gn,  16R 
Gn.  lOR 
Gn.  16  R 
Gn,  IGR 
(in.  IGR 
Gn,  IGR 
(in,  16R 
Gn,  16R 


1  St.  2:)-io 

i  St.  20-30 

I  St.  20-30 

St.  20-30 

'  St.  20-30 

St.  20-30 

I  St.  20-30 

I  St.  20-30 

St.  20-30 

St.  20-30 

St.  2H-30 

St.  20-30 

SI.  20-30 

St.  20-30 

St.  20-HO 

St.  20-30 

St.  20-30 

St.  20-30 

St.  20-30 

St.  20-30 


1893. 

2     15.3 

S 

66 

67 

64 

3,15 

28  days  . 

116 

121 

110 

5 

8 

2  ,  15.3 

52 

55 

50 

3.15 

28  days  . 

67 

76 

58 

5 

S 

2  ;  15.3 

L 

00 

62 

57 

3.15 

28  days  . 

09 

105 

05 

5 

S 

2  1  15.3 

J^ 

66 

69 

63 

3.15 

3  mos... 

306 

320 

290 

5 

S 

2  ,  15.3 

55 

67 

50 

3,15 

3  mos . . . 

254 

302 

232 

5 

s 

2  1  15.3 

^ 

67 

72 

63 

3,15 

6  mos . . . 

349 

410 

305 

5 

s 

2  1  15.3 

59 

71 

50 

3,15 

6  mos . . . 

361 

377 

335 

5 

s 

2  1  15.3 

L 

63 

72 

57 

3,15 

6  mos . . . 

381 

42(i 

345 

5 

R 

2  !  15.3 

S 

67 

*69 

f65 

1  year  . . 

397 

427 

875 

5 

S 

2  i  15.3 

55 

*65 

t50 

1  year  . . 

409 

430 

392 

5 

S 

2     15.3 

I 

66 

68 

65 

3,15 

28  days . 

124 

141 

110 

5 

S 

2      15.3 

F 

:55 

.... 

3,15 

28  days . 

118 

147 

93 

5 

S 

2  1  15.3 

L 

60 

63 

58 

3,15 

28  davs . 

135 

149 

118 

5 

S 

2     15.3 

I 

67 

72 

62 

3,15 

3  mos . . . 

362 

385 

339 

5 

s 

2      15  3 

SF 

60 

3,15 
3,15 

3  mos 

304 

317 

287 

5 

^ 

2     15.3 

^I 

68 

74 

59 

G  mos. .. 

347 

394 

312 

5 

s 

2  1  15.3 

II F 

62 

74 

54 

3,15 

6  mos... 

356 

392 

318 

5 

s 

2     15.3 

L 

64 

72 

55 

3,15 

6  mos. .. 

379 

398 

348 

5 

s 

2      15.3 

I 

67 

*70 

165 

3,15 

1  year  . . 

416 

440 

404 

5 

s 

2     15.3 

F 

58 

•65 

t54 

3,15 

1  year  .. 

444 

452 

432 

5 

s 

"  Highest  weekly  mean, 
t  liOwest  Tvcekly  mean. 
«  Temperature  estimated. 


§  Temperature  of  Tank  F  read  for  last  two  months  only. 
ji  Temperature  of  Tank  F  read  for  last  live  months  only. 
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Series  33i. —  Variations  in  temperature  of  immersing  tanks — Continued. 
Table  11— SHOWING  EFFECT  OF  STALE  WATER. 


o 

g 

1 

;j 

a 

1 

an.21R 

2 

GI1.21K 

3 

tin.  21 R 

4 

Gn.ilR 

5 

(hi,21R 

6 

Gn.2lR 

7 

nii.2lR 

8 

Gn,21R 

9 

Gn,2lR 

10 

Gd.  21R 

11 

Gn,21R 

12 

Gn,21R 

13 

Gn,2lR 

14 

Gn.21R 

15 

Gn,2lR 

IG 

Gti,  21R 

17 

Gn,21R 

18 

Gn,2lR 

Sand. 


2i  h 


I   E? 


0  :]i. 
0  !  31. 
0     31. 


Immersocl. 

Temperature 

(degreeg  F.). 

9 

a 

1 

1^ 

i 
fell 

5 

^ 

Date  mad 

i 

e 

/  :  ff 

h 

i 

j_  1 

TeuHtle  strength. 


St.  2.»-30 

St.  20-30 

St.  20-30 

1  St.  20-30 

St.  20-30 

,  St.  20-30 

'  St.  20-30 

I  St.  20-30 

St.  20-30 

St.  20-30 

St.  20-30 

I  St.  20-30 

St.  20-30 

St.  20-30 


H 
I. 


58 
01 
G5 
67 
58 
81  . 
05 
67  . 

59  ; 
62, 


67  ,  69  ' 


50  '  57  ; 

03  '  GO  , 
67  ,  64 
G8     G6 
59  ;  56 
G3  I  60 

67  64 

68  66 
61  I  58  i 
61     60  I 
66  I  64 


69  ;  60 

72  1  47 
TZ  55 
74     59 

I  74  I  62 

73  61 


1892. 
12.12 
12. 12  , 
12.12 

12. 12  I 

12. 13  I 
12. 13  ' 
12, 13  I 
12,13  ' 

12.  9  I 
12,9 
12.9  I 
12,9  • 
12.9  i 
12.9 
12.  9  , 
12.9  ' 
12,9  , 
12,9  I 


7  days 
7  days 
7  days 
7  days 
7  days 
7  days 
7  days 
7  days 
7  days 
7  days 
7  days 
7  days 
7  days 
1  year 
1  year 
1  ye.ir 
1  year 
1  year 


Lbs. 
.1  115 
.  106 
.'    41 


I 


.  ^Lbt. 

1   30 

90 

.    .,.      .^    118 

.1  125  ,  133     108 

64 

9U 


Lbt. 
129 
120 
62 


103     108 
142     154 


80  , 


.'  107  I  118 

.'  70  ,     76 

.!  89  I    94 

.'  52  :     56 

.;  82  I     67 

.1  07  I    72 

.,  409  ,  448 

.\  373      392 

.!  401  '  4.36 

.  497     524 

.1  474  ,  524 


84 

I    46 

52 

59 

368 

354 

380 

4:16 

428 


6  S 

5  •    S 

5  ,   S 

5  S 

5  S 

5  I   S 

5  S 


S 
S 
5  i   S 

5  S 

6  *  S 
5  •  S 
5  ,  S 
5  ,  S 
5  I  S 
5  S 
5  ,   S 


•Fresb  wafer  iu  tank  February  18,  April  20,  June  27.  AngUHt  11,  So;jtombor  22.  Di-coinber  21,  1883. 

t Fresh  water  in  tank  December  24,  1892;  March  15,  April  20.  Jane  27,  AiiguMt  11.  September  22, 
December  21,  1893. 

1  Fresh  water  in  tank  December  24,  1892;  April  17,  Juno  26,  Au:;n.st  11,  Sppteuiber  23,  December 
20.  1893. 

§  Fresh  wnter  in  tank  December  27,  1892;  April  20,  Juno  20,  Aiijjust  11,  September  23,  December 
20.  1893. 

li  Fresh  water  iu  tank  Decamber  27,  1892;  March  15,  April  20,  Juuo  26,  August  11,  .Sept4)mbcr  22, 
December  21,  1893. 
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Seriks  33/. —  Varying  time  in  moist  air  before  immersion. 


Sand.     "5   . 

Tensile  strength. 

(3 

X 

« 

— 

,    w  ap 

3  j" 

§ 

, 

i 

6 

?a 

u 

^2 

u 

c 

8 

a 

^ 

a 

h 

£.2 

S 

1 

> 

-.  'Si 

It 

i 

a 

¥ 

1 

a 

!ii 

1 

a 

a 

i'l^ 

s       « 

«         tc 

^ 

5 

1  i 

II 

i 

H 

§ 

a 

1 

« 

b 

"1  " 

e         / 

0 

h 

*    !  J 

k 

I 

m 

„          0 

p 

1 

1 

1892.     Djf$ 

Lbs. 

Lbf. 

LbM. 

Ilrg. 

nv». 

ITr$. 

Dys.hrt 

1 

Gn,21R 



0     31.6 

11.12 

7 

47 

52 

44 

5 

U 

1 

2  f 

6    2U    G 
6    184    ^ 

s 

2 

Gn,21K 



0     31.6 

11.12 

7 

43 

52 

38 

5 

ij 

4 

5 
9j 

s 

3 

(In,  21R 

. . . . 

0     31.6 

11,12 

7 

48 

59 

41 

5 

H 

8 

6    14 1    G 

8 

4 

(in.21R 

.... 

0  !  31.6 

11.12 

7 

43 

50 

34 

5 

11 

12 

13 

6    lOi    G 

s 

5 

(;n,21R    .... 

0     31.6 

11.12 

7 

47 

55 

44 

5 

22 

23* 

6     0  ;  G 

s 

G 

Gn,21R  1.... 

0     31.6 

11,12 

28 

100 

124 

83 

5 

U 

1 

2r 

27    21   i  G 

s 

7 

Gn,21R    .... 

0     31.6 

11,12 

28 

05 

100 

84       5 

4 

27     18  i  G 

s 

8 

Gn,2lR  '     .. 

0     31.6 

11.12 

28 

UK) 

125 

88 

0 

8 

27     1441  G 

8 

9 

(;n,21R  1.... 

0 

31.6 

11.12 

28 

110 

138 

102 

5 

U 

12 

134 
234 

27    10*1  (; 

8 

10 

Gn,21R    .... 

0 

31.6 

11.12 

28 

92 

105 

80       5 

H 

22 

•27      Oi 

0 

8 

1893. 

11 

15R 

0 

81.7 

2,17 

123 

140 

112 

10 

3[ 

4f 

8 

6    16 

G 

8 

12 

15R 

0 

31.7 

2.17 

139 

154 

118 

10 

3 

20f 

24 

6 

G 

8 

13 

15R 

0 

31.7 

2.17 

151 

168 

130 

10 

3 

44 

48 

5 

G 

8 

14 

loR 

0 

31.7 

2,17 

161 

180 

152      10 

3 

68 

72 

4 

G 

8 

15 

15R 

0 

31.7 

2.17 

237 

254 

216 

10 

3 

n64i 

168 

0 

8 

10  • 

15R        St. 

18.7 

2.18 

91 

100 

77 

10 

3 

8 

6    16 

G 

8 

17 

15R        St. 

18.7 

2,18 

106 

•   118 

98 

10 

3 

20  V 

24 

6 

G 

8 

18 

15  R         St. 

18.7 

2, 18  1     7 

114 

136 

97 

10 

3 

44 

48 

5 

G 

8 

19 

15R         St. 

1      18.7 

2,18       7 

114 

145 

104 

10 

3 

08 

72 

4 

G 

8 

20 

15  R         St. 

18.7 

2. 18  1     7 

182 

212 

162 

10 

3 

*164i 
5i 

168 

0 

S 

21 

16R 

0 

32 

3.  30  1  28 

110 

129 

92 

10 

2\ 

8 

27     16 

G 

8 

22 

16R 

0 

32 

3. 30     28 

106 

123 

74 

10 

2} 

21 

24 

27 

G 

8 

23 

16R 

0 

32 

3.  30  !  28 

109 

128 

91 

10 

A 

45 

48 

26 

G 

8 

24 

lOR 

0 

32, 

3,  30  '  28 

89 

111 

79 

10 

2 

69 

72 

25 

G 

8 

25 

16R 

0 

32 

3. 30     28 

113 

128 

96 

10 

2 

165 

168 

21 

G 

8 

20 

16R         St.  1 

18.7 

3.31  I  28 

142 

158 

114 

10 

3 

4 

8 

27    16 

G 

8 

27 

16R         St. 

18.7 

3.31  1  28 

138 

152 

125 

10 

H 

21 

24 

27 

G 

8 

28 

16R         St. 

18.7 

3,31  ,  28 

139 

15'r 

119 

10 

'i, 

45 

48 

26 

G 

8 

29 

16R         St. 

18.7 

3,31  1  28 

152 

180 

126 

10 

3r 

69 

72 

25 

G 

8 

30 

IflR         St. 

18.7 

3.31      28 

175 

195 

163 

10 

3f 

165 

168 

21 

(x 

S 

31 

16R         St. 

2  ;  15.3 

4.1  1  28 

102 

117 

90 

10 

^ 

^k 

8 

27     16 

G 

S 

32 

16R         St. 

2     15. 3 

4,1      28 

105 

128 

85 

10 

3 

21 

24 

27 

(J 

8 

33 

IGR         St. 

2  .  15.3 

4,1  '  28 

112 

133 

88 

10 

3 

45 

48 

26 

G 

8 

34  , 

16R         St. 

2  1  15.3 

4,1  '  28 

113 

130 

95 

10 

3 

69 
165 

72 

25 

(i 

8 

35  1 

lOR         ^t. 

1 

2  !  15.3 

4.1     28 

115 

138 

02 

10 

3{ 

168 

n 

G 

S 

"  Damp  closet  till  broken. 
Series  33//. —  Variations  in  exposure  for  the  twenty-four  hours  before  immersion. 


Sand. 


'2  II  7-2     s 


Gn. 
(in. 
Gn. 
Gn. 
<Jn, 

(;u. 

(in. 
(in, 
Cn. 
Gn, 


16R 
16R 
ICR 
IGR 
lOR 
101? 
IGK 
IGK 
16U 
16R 


w 

a. 

b 

c 

0 

'   6 

1   0 

.::  ::::::l  o 

-•     0 

St  20-"0 
St.  20-30  I 
St.  2J>-.'«)  • 
St.  20-:<0  ' 
St  20- .0 


I 
I 

32       i 
32 

32       I 

:i2     t 

32      I 
10  5  ' 
19.5 
19.  5 
19,5  I 
19.5  I 


Tensile  strength.       J^       t' 


o 


|«  «"  Is  l^lll'Z^  ^ 

=      a      S      3,5-31-3 


H      Ir- 


u 

V    ;     • 

rs    t  ^ 

1  i  ° 

S   1  H 

>> 

1 

Dys\ 

7  j 

7  I 

7 

7  ! 

7 

7 

7 

7 


Lbg.  , 

85 
72  I 
76  , 

^1 

63  ' 
62  i 


bu. 

Lbn. 

98 

74 

10 

84 

64 

10 

96 

62 

10 

84 

50 

10 

80 

.54 

10 

87 

62 

10 

78 

60 

10 

74 

5t 

10 

72 

50 

10 

78 

52 

10 

I  12  , 


24 


!  24 


12 
-      12 
12     12 


...    24  |.... 

12  ....  12 
I.... I  12  j  12 
I 


Digitized  by  VjOOQIC 


APPENDIX  M  M REPORT  OP  COLONEL  POE. 


2349 


Series  33/(. —  Variatiana  in  method  of  filling  molds. 
NATtTRAL  CEMENT. 


»1 
«2 

•31 
«4' 
161 
»6 
»7l 
<8 
•9 

no 
»11 

M2 
M3 
»14 
•15 
*16 


Gn.  I6R 
Gu,  16  K 
Gn,  16R 
Gn,  16R 
Gn,  16R 
Gn.  16R 
Gu.  16R 
Gn.  16R 
Gn.  IGR 
Gn,  16R 
Gu.  16R 
Gn,16R 
Gn,  16R 
Gn.ieR 
Gn,  16R 
Gn,  16R 


Band. 


'     ♦»  * 


(3  *> 

1^ 


II 


St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 


0 

31.7 

0 

31.7 

0 

31.7 

0 

31.7 

0 

31.7 

0 

31.7 

0 

31.7 

0 

31.7 

1 

18.75 

1 

18.75 

1 

18.75 

1 

18.75 

1 

18.75 

1 

18.75 

1 

18.75 

1 

18.75 

M 

T 

u 

ea 

1^ 

'ofi 

g*"" 

. 

^ 

& 

s 

p 

< 

'^A 

e 

/ 

q 

8 

Days 

Lbi. 
67 

8 

7 

63 

8 

7 

65 

8 

7 

68 

10 

14 

72 

10 

14 

75 

10 

14 

77 

10 

14 

78 

9 

7 

77 

9 

7 

70 

9 

7 

74 

9 

7 

74 

11 

14 

9C 

11 

14 

88 

11 

14 

97 

11 

14 

94 

1  Small  amounts  of  mortar  in  mold  and  packed  with  trowel,  pressed  heavily  on  top  with  trowel. 
'But  two  tillings  to  each  mold,  very  little  work  expended.    Pressed  heavily  on  top  with  trowel. 
*  Small  amountH  of  mortar  in  mold  and  packe<l  with  fingers.    Pressed  heavily  on  top  with  trowel. 
♦Very  little  work  expended.    Pressed  heavily  on  top  with  trowel. 

Series  33». —  Vai-iations  in  temperature  of  materiaU  used  in  gauging. 
Table  l.-NEAT  NATURAL- GEM  EXT  MORTAR. 


San< 

« 

fl 

« 

s 

•J 

^ 

o 

Q 

^1. 


0  a 
«.2 


Tempera-  ■ 
ture  (de- 
grees F.).' 


u 

< 

« 

tc 

A  « 

o 

cS 

^'s 

«? 

"C 

ta 

5 

u 

.I 

d 

eS 

^ 

^ 

P 

1  Gn,  16R 

2  Gn,16R 

3  I  Gn,  16R 

4  1  Gn,  16R 

5  Gn,  16R 


Cn.  16R 
Gn,  16R 
Gn,  16R 


}>  0 

I"" 

0 

0 

0 

0 

0 

0 

0 

0 


Tensile  strength. 


18     Iday ... 
18     1  day  . 
18  I  7  days 
18  I  7  days 


28  davs 

28  davs 

3  mos  ...  I    376 

3  mos 


ll, 

li 

i» 

6 

. 

s 

2 

a 

9 

^ 

^ 

^ 

H 

m 

~ 

o 

5 

S 

5 

5 

S 

10 

s 

(^ 

10 

s 

c 

5 

s 

C 

5 

s 

S 

5 
5 

s 
s 

\ 

Table  2.-NATURAL  CEMENT  WITH  STANDARD  SAND. 


Gn.  16R 
Gn,  16R 
Gn,  16R 
Gn,  16R 
Gn,  16R 
Gn,  16R 
Gn,  16R 
Gn,  16R 
Gn,  16R 
Gn,  16R 
Gn,  16R 
Gn,  16R 
Gn,  16R 
Gn,  16R 
Gn,16R 
Gu,  16R 


St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 
St.  20-30 


18.75 

18.75 

18.75 

18.75 

18.75 

18.75 

18.75 

IK.  75 

15.3 

15.3 

15.3 

15.3 

15.3 

15.3 

15.8 

15.3 


36 

66 

65 

65 

36 

66 

65 

65 

36 

66 

65 

65 

36 

66 

65 

65 

37 

65 

65 

66 

37 

65 

65 

66 

37 

65 

66 

60 

37 

65 

65 

66 

7  days  . . 
7  days  . . 
28  days 
28  days. 
3  mos  . . . 
3  mos . . . 
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90 
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452 
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71 
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398 
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436 
464  I 
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64 
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330 
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383 
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Series  35. — Strength  of  mortar  made  of  mixture  of  Portland  and  natural  ccmentg. 


Proportions. 
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Water. 
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Sekies  Zoa.— strength  of  mortar  made  of  mixture  of  Portland  and  natural  cements. 
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Srsies  37. — Different  crpoaii ret  he/are  immenion  for  hot-water  i^ls  of  natural  ceTttent, 
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Skkics  38. — Hot-water  tests  for  natural  cement. 
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Series  40. — Bate  of  increase  in  strength  of  a  sample  of  natural  cement  tcith  standard  sand. 
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2356   BEPOBT  OP  THE  CHIEF  OP  ENGINEEB8,  X?.  8.  ABMY, 


Series  51a. —  Variations  in  oonnstenoy  of  mortar. 

Table  l.-NEAT  NATURAL  CEMSNT  MORTAR. 

[Cement,  brand  Ln,  eample  Sis.] 


s5 


B 

8 


25 

U 

30 

11 

35 

11 

40 

11 

45 

11 

25 

12 

30 

12 

35 

12 

40 

12 

45 

12 

25 

12 

30 

12 

35 

12 

40 

12 

45 

12 

1  day... 

1  day... 
1  day,.. 
1  day... 
1  day... 

7  dayii.- 
7  days.. 
7  days.. 
7  days.. 
7  days.. 
28  days. 
28  davB- 
28  days, 
28  days- 
28  days. 
3  mos . . . 
3  mo8  - . . 
3  mo8.. . 
3  mos... 
3ino8... 


Tensile  strengtb 


Lb§. 

162 

148 
97 
63 
36 


178 
177 
124 
71 
45 
207 
257 
202 
140 
88 
300 
380 
333 
204 
107 


Lbs, 
1941 

156 

110 

64 

42 


211 
184 
136 
74 
50 
247 
267 
211 
152 
97 
365 
414 
359 
292 
225 


Lbs. 

130 

140 
84 
60 
34 


142 
103 
lU 
67 
38 
146 
240 
182 
125 
80 
238 
33ff 
287 
243 
166 


I 


Some  . 
Many. 


Few.. 


Few  .. 
Some  . 


Remarks. 


Dry;  briqntes  showed  slight 

moisture. 
Proper  consistency. 
Moist 
Very  moist. 
Just  hold  its  shape.     Flow 

whenJarredlightiy.  Shrank 

in  molds. 
Same  as  1. 
Same  as  2. 
Same  as  8. 
Same  as  4. 
Same  as  5. 
Same  as  1. 
Same  as  2. 
Same  as  3. 
Same  as  4. 
Same  as  5. 
Same  as  1. 
Same  as  2. 
Same  as  3. 
Same  as  4. 
Same  as  5. 


-1 
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APPENDIX  M  M — ^REPOBT  OF  COLONEL  POE,      2^7 

Series  51a. —  Variations  in  oannstencp  of  mortar — Continued. 

Table  2.— KATtJBAL  CEMENT  WITH  ONE  PART  OF  STANBAKD  SAND. 

[Cement,  brand  Ln,, sample  Sis.] 


•s 

Tensile  strength. 

1 

S  a 

t 

:{ 

MS^ 

E 

S 

i.L '^^ 

> 

o 

Bemarks. 

& 

s 

J 

1 

9 

/ 

9 

i 

I 

h 

I 

X 

9 

J 

a 

» 

« 

' 

« 

' 

Lbt.^Lbt. 

Lb9. 

10 

13  1  7  days  . . 

76  ^    04 

56 

8 

G 

1 

Very  dry ;  briqnete  showed  no  moisture 

when  finished. 
Dry,  but  showed  some  moisture  when 

finished. 

15 

13  ;  7  days  . . 

151 

172 

133 

S 

G 

H 

20 

13  ;  7  days  . . 

120 

130 

94 

8 

G 

2 

Trifle  moist.  Water  oozed  freely  from 
under  molds  when  pressed  on  top. 

25 

13     7  days.. 

58 

68 

46 

8 

G 

5 

Very  moist,  but  would  hold  its  shape, 
water  ran  out  from  under  mold. 

30     1.1     7  days  . . 

j 

29 

32 

22 

8 

G 

H 

Consistency  of  very  thick  cream. 
BriqueU  shrank  in  molds. 

10  1  13 

2A  days  . 

109 

132 

82 

8 

G 

1 

Saipe  as  1. 

15  >  13 

28  days  . 

225 

243 

210 

8 

G 

u 

Same  as  2. 

20  ,  13 

28  days  . 

232 

246 

212 

8 

G 

2 

Same  as  3. 

25  t  13 

28  days  . 

125 

132 

114 

8 

G 

5 

Same  as  4. 

10 

30     13 

28  days  . 

79 

82 

72 

8 

G 

H 

Same  as  5. 

11 

10     14 

3  mo«  . . . 

138 

152 

120 

8 

G 

1 

Same  as  1. 

12 

16  ;  14 

3  mos . . . 

322 

338 

290 

8 

G 

U 

Same  as  2. 

13 

a»  *  14 

3  mos . . . 

380 

416 

347 

8 

G 

2 

Same  as  3. 

14 

25  1  14     3  mos . . . 

322 

341 

296 

8 

G 

5 

Same  as  4. 

16 

30  !  14  I  Smos... 

i 

221 

242 

109 

8 

G 

9 

Same  as  5. 

Table  3.— NATURAL  CEMENT  WITH  THREE  PARTS  STA2n)ARD  SAND. 
[Sample  31s,  brand  Ln.] 


1 

8.5 

15 

7  days . . 

62 

70 

56 

5 

S 

G 

1 

Dry;  briquets  showed  no  moisture  when 
tfnishea. 

2 

12.5 

15 

7  days.. 

42 

48 

32 

5 

s 

G 

2 

About  proper  consistency. 
Trifle  moist. 

3 

16.5 

15 

7  days . . 

22 

24 

20 

5 

8 

G 

3 

4 

20.5 

15 

7  days.. 

13 

18 

8 

5 

8 

G 

10 

Moist. 

5 

24.5 

15 

7  days.. 

3 

1 

8 

G 

11 

Very  moist,  but  would  hold  its  shape. 

C 

8.5 

15 

28  days. 

108 

i37 

80 

6 

8 

G 

1 

Same  as  1. 

7 

12.5 

15 

28  days. 

104 

111 

92 

5 

S 

G 

2 

Same  as  2. 

8 

16.5 

15 

28  days . 

84 

88 

81 

5 

8 

G 

3 

Same  as  3. 

0 

20.5 

15 

28  days. 

54 

59 

50 

5 

S 

G 

10 

Same  as  4. 

10 

24.5 

15 

28  days . 

36 

44 

30 

4 

8 

G 

11 

Same  as  5. 

11 

8.5 

16 

3  mos . . . 

148 

166 

124 

6 

S 

G 

1 

Same  as  1. 

12 

12.5 

16 

3  mos . . . 

224 

240 

210 

5 

8 

G 

2 

Same  as  2. 

13 

16.5 

16 

3  mos . . . 

176 

190 

148 

5 

S 

(J 

3 

Same  as  3. 

14 

20.5 

16 

3  mos... 

102 

114 

88 

5 

S 

G 

lOi 

Same  as  4. 

15 

24.5 

16 

3mos... 

78 

84 

72 

5 

S 

G 

11 

Same  as  5. 

16 

8.5 

16 

6  mos . . . 

1 

Same  as  1. 

17 
18 

12.5 
16.5 

2 
3 

Same  as  2. 
Same  as  3. 

19 

20.5 

10} 

Same  as  4. 

20 

24.5 

11 

Same  as  5. 
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23^8       REPORT    OF   THE    CHIEF   OF   ENGINEERS,  IT.  S.  ARMY. 

SEia£«  51a, —  Variationa  in  consiaienctf  of  mortar — CoDiinuod. 
Table  4.-XEAT  NATURAL  CEMENT,  THREE  BRANDS. 


2 

1 

2 

.5  1 

-o* 

«  ' 

A 

S 
H   1 

< 

Remarks. 


4  I  Somo  .J 
4  ;...do..| 
4    ,  Many.. I 

3 
3 
3 
3 


Few  . . 
Some  . . 
Mauy . . 


Fevr . . . 
Some  .. 
Many.. 
..do... 


Few  . . . 
Somo  . . 
Many.. 


Few  .. 
Many . 
...do  .. 


Verydrj';  showed  no  mois- 
ture when  fiuiahed. 

Trifle  dry. 

Trifle  moist. 

Moittt. 

Very  moist. 

Same  as  1. 

Same  as  2. 

Same  as  3. 

Same  as  4. 

Same  as  5. 

Dry,  but  briquets  showed 
sliirhtrooistare  when  fin- 
islied. 

Proper  consistency. 

Trifle  moist. 

Moist. 

Very  moist;  would  just 
hold  its  shape. 

Same  as  1 . 

Same  as  II. 

Same  as  12. 

Same  as  3. 

Same  as  4. 

Same  as  2. 

Same  as  3. 

Same  as  4. 

Same  as  5. 

Would  nearly  flow  when 
at  rest;  would  readily 
flow  when  Jarred. 


Digitized  by  VjOOQIC 


APPENDIX  M  M — ^BEPOBT  OP   COLONEL    POE. 


2359 


SSRiES  bla.'^VariatioM  in  if€m§Uieney  of  mortar— Contititied, 
Table  5.~17EAT  NATURAL  CEUElTr,  THBBE  BRANDS. 


I 


g 

B 

5 


Gn,  83R 

Gd,  83K 

Gd,  83R 

Gn,  83R 

Gn,  83R 

Gn,  84R 

Gn,  84R 

Gn,  84R 

Gn,  84R 

Gn,  SIR 

An,  G 

An,  G 

An,  G 

An,  G 

An,  G 

An,  N 

An,  N 

An,  N 

An,  X 

An,  N 

Hn,  26a 

Hn,  268 

Hn,  26s 

Hn,  26« 

Hu,  26s 


!! 


O-i 


Tensll* 

strength 

. 

\r 

1 

1 

^ 

11 

& 

§ 

j 

r 

:< 

S 

w 

'A 

d 

< 

/ 

9 

h 

Day*. 

Ird*. 

Lbt. 

Lh9. 

28 

189 

201 

177 

2 

28 

244 

260 

228 

2 

28 

2U 

216 

206 

2 

28 

182 

192 

172 

2 

28 

135 

140 

130 

2 

28 

149 

159 

140 

2 

28 

168 

178 

158 

2 

28 

114 

116 

112 

2 

28 

107 

108 

107 

2 

28 

108 

110 

106 

2 

28 

210 

216 

205 

2 

28 

228 

237 

220 

2 

28 

165 

171 

160 

2 

28 

102 

111 

93 

2 

28 

80 

84 

77 

2 

28 

173 

180 

186 

2 

28 

286 

289 

283 

2 

28 

254 

268 

240 

2 

28 

208 

212 

204 

2 

28 

150 

151 

149 

2 

28 

333 

342 

324 

2 

28 

309 

818 

301 

2 

28 

217 

238 

196 

2 

28 

121 

129 

113 

2 

28 

89 

90 

89 

2 

G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 


d  3 
•«  o 


3 
3 
3 

a 

3 
l\ 

V 
V 

i 

ii 

10 
10 
10 
10 
10 


See  corresponiliug  numbors,  Table  4. 
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2360   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U,  S.  ARMT. 


Series  51ft.—  Variations  in  temperatures  of  immersing  tanks. 

Tablb  l.-NEAT  NATURAL  CEMENT. 

[Brand  Ln,  samploSls.] 


1 

P. 

Immersed. 

\ 
1 

< 

Tensile  strength. 

;§ 

2 

o 

:l 

a 

t 

Tempera  tur 
greesF. 

«(do- 

1 

4i 

1 

1 

i' 

i 

s 

a 

b 

e 

d 

€ 

/ 

9 

h 

i 

k 

I 

m 

1803. 

Lh9. 

Lbt. 

Lbd. 

*1 

80 

a 

79 

82 

78 

12,28 

Iday... 

109 

120 

92 

5 

S 

*2 

30 

k 

72 

74 

70 

12,28 

Iday... 

109 

116 

100 

5 

s 

*3 

30 

e 

62 

62 

62 

12,28 

Iday... 

120 

136 

108 

5 

s 

*4 

30 

f 

53 

54 

52 

12.28 

Iday  ... 

124 

137 

111 

5 

s 

4 

*5 

80 

g 

41 

43 

40 

12,28 

Iday... 

143 

152 

134 

5 

8 

6 

30 

a 

80 

85 

72 

12,28 

7day8.. 

186 

203 

165 

5 

B 

7 

30 

k 

70 

74 

67 

12,28 

7  days.. 

193 

209 

167 

5 

S 

8 

80 

c 

60 

62 

57 

12,28 

7dayB.. 

183 

187 

177 

5 

8 

9 

80 

f 

50 

52 

47 

12,28 

7  days . . 

201 

221 

180 

5 

8 

10 

80 

9 

40 

42 

35 

12,28 

1894. 

1.3 

7  days.. 

204 

213 

198 

5 

8 

11 

30 

a 

80 

84 

72 

14  days  . 

245 

251 

236 

5 

S 

12 

30 

k 

70 

75 

65 

1.8 

14  days  . 

229 

242 

219 

5 

8 

13 

80 

e 

60 

62 

68 

1,3 

14  days  . 

204 

217 

192 

5 

8 

14 

80 

f 

50 

51 

49 

1,3 

14  days  . 

203 

220 

186 

5 

8 

15 

80 

g 

40 

42 

37 

1,3 

14  days  . 

184 

194 

176 

5 

8 

1 

m 

80 

a 

80 

84 

72 

1.2,3 

28  days  . 

803 

380 

260 

10 

8 

1 

♦  17 

80 

k 

70 

75 

65 

1,2,3 

28  days  . 

281 

310 

245 

10 

8 

118 

30 

c 

60 

62 

58 

1.2,3 

28  days  . 

254 

287 

224 

10 

8 

1  : 

♦19 

30 

f 

60 

52 

49 

1,2,3 

28  days . 

245 

277 

218 

10 

8 

120 

80 

g 

40 

42 

87 

1,2.8 

28  days  . 

221 

261 

200 

10 

8 

21 

80 

a 

80 

84 

72 

1,2 

2  mos . . . 

429 

459 

380 

5 

8 

22 

30 

k 

70 

75 

65 

1.2 

2  mos . . . 

382 

406 

371 

5 

8 

23 

80 

c 

60 

62 

58 

1,2 

2  mos  . . . 

348 

381 

327 

5 

S 

24 

80 

f 

50 

52 

49 

1,2 

2  mos . . . 

292 

316 

265 

5 

8 

1 

25 

30 

9 

40 

42 

87 

1.2 

2  mos... 

261 

273 

240 

5 

8 

*  Immer8e<l  after  1  liour. 

lEacI)  result  is  the  mean  of  2  half  sets  made  different  days;  5  of  each  10  immersed  from  1^  to  7| 
hours  after  made,  other  5  after  24  hoars,  as  usual. 

Table  2.— NEAT  NATURAL  CEMENT. 

[Brand  An,  sample  G.    Numbered  diagonally.] 


1894 

1 

30 

a 

80 

83 

76 

2,8 

7  days.. 

177 

206 

160 

5 

8 

2 

30 

k 

70 

75 

67 

2,8 

7  days  . . 

180 

184 

175 

5 

8 

3 

30 

e 

60 

62 

58 

2.8 

7  days.. 

186 

204 

170 

5 

8 

4 

30 

/ 

60 

51 

48 

2,8 

7  days  . . 

181 

203 

164 

5 

S 

5 

30 

g 

40 

42 

37 

2,8 

7  days.. 

186 

198 

168 

5 

S 

6 

30 

a 

80 

85 

75 

2.8 

14  days  . 

250 

275 

235 

5 

S 

7 

30 

k 

70 

76 

67 

2,8 

14  days  . 

227 

240 

215 

5 

8 

8 

30 

e 

60 

62 

58 

2,8 

14  days  . 

206 

235 

190 

5 

S 

1^ 

9 

30 

/ 

50 

51 

48 

2,8 

14  days  . 

179 

195 

170 

5 

8 

1  f 

10 

30 

g 

40 

42 

37 

2,8 

14  days  . 

189 

205 

165 

5 

8 

1  [ 

11 

30 

a 

80 

86 

75 

2,17 

28  days  . 

249 

260 

228 

5 

8 

12 

30 

k 

70 

76 

67 

2,17 

28  days  . 

300 

830 

284 

6 

8 

H 

13 

30 

e 

60 

62 

58 

2,17 

28  days  . 

239 

260 

220 

5 

8 

14 

30 

f 

50 

51 

48 

2,17 

28  days  . 

195 

218 

182 

5 

8 

1  • 

15 

30 

g 

40 

42 

87 

2,17 

28  days  . 

207 

224 

172 

6 

S 

16 

30 

a 

80 

87 

75 

2,17 

2  mos... 

351 

378 

329 

5 

8 

-  [ 

17 

30 

k 

70 

76 

64 

2,17 

2  mos... 

386 

400 

375 

5 

8 

1  f 

18 

30 

e 

60 

63 

57 

2,17 

2  mos  . . . 

328 

340 

316 

5 

S 

1  1 

19 

30 

/ 

50 

52 

47 

2,17 

2  mos  . . . 

285 

289 

282 

5 

8 

1  t 

20 

30 

9 

40 

45 

37 

2.17 

2  mos  . . . 

243 

274 

224 

5 

8 

^1 
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Series  516. —  Variationa  in  temperatures  of  immereing  tanke — Continued. 

Tablb  3— natural  cement  WITH  ONE  PART  STANDABD  SAND. 

[Brand  An,  sample  G.    Numbered  diagonally.] 


Table  4— NATURAL  CEMENT  WITH  THREE  PARTS  STANDARD  SAND. 
[ Brand  An,  sample  6.    Numbered  diagonally.] 


ImmerscKl. 

e  (de- 

i 

Tensile  stxength. 

o 
Si 

Temperatttr 
greesF. 

i 

! 

t^ 

. 

u 

.«  o 

:    ^ 

le 

hi 

1 

1 

t 

g 

i 

i 

1 

1 

1 

®6 
6 

H 

' 

c      1     d 

e 

^ 

g 

h 

i 

_^_. 

\  ' 



I 

m 

1894. 

Lht. 

Lbs. 

Lbt. 

17.5 

a 

80 

83 

76 

2,6 

7  day    . 

158 

166 

164 

5 

S 

2i 

17.5 

k 

70 

75 

67 

2,6 

7day«.. 

154 

162 

146 

6 

S 

H 

17.5 

e 

60 

61 

68 

2,6 

7  days  . . 

150 

162 

138 

5 

s 

2 

17.6 

/ 

50 

51 

49 

2,6 

7  days.. 

140 

154 

126 

5 

s 

2 

17.5 

g 

40 

42 

37 

2,6 

7  days .. 

134 

140 

120 

5 

s 

2 

17.5 

a 

80 

85 

75 

2,6 

14  days . 

216 

225 

212 

5 

s 

2 

17.5 

k 

70 

76 

67 

2,6 

14  days . 

182' 

189 

177 

5 

s 

2 

17,5 

e 

60 

62 

58 

2,6 

14  days  . 

189 

199 

176 

6 

s 

2| 

17.5 

/ 

50 

51 

49 

2,6 

14  days  . 

162 

180 

150 

6 

s 

2^ 

17.5 

g 

40 

42 

37 

2.6 

14  days  . 

149 

105 

131 

6 

s 

2 

17.6 

a 

80 

85 

75 

2,9 

28  days  . 

296 

315 

274 

6 

s 

n 

17.5 

k 

70 

76 

67 

2,9 

28  days  . 

281 

292 

264 

5 

s 

H 

17.5 

e 

60 

62 

58 

2,9 

28  days  . 

250 

261 

240 

5 

8 

2 

17.5 

f 

50 

62 

47 

2,9 

28  days  . 

223 

236 

211 

5 

s 

2, 

17.5 

g 

40  1      43 

37 

2,9 

28  days . 

198 

219 

179 

5 

s 

2{ 

17.5 

a 

80 

85 

75 

2.9 

2  nios... 

403 

465 

352 

5 

s 

it 

17.5 

k 

70 

76 

67 

2,9 

2  mos... 

386 

430 

357 

5 

s 

17.6 

e 

60 

63 

57 

2,9 

2  mos... 

837 

349 

.    323 

5 

s 

2i 

19 

17.5 

f 

50 

52 

47 

2,9 

2  mos... 

286 

301 

255 

5 

s 

2i 
2i 

20 

17.5 

' 

_i 

45 

37 

2,9 

2  mos... 

251 

258 

244 

6 

s 

1894. 

1 

12.6 

a 

80 

85 

75 

2,7 

14  days. 

100 

107 

69 

3 

8 

2 

12.6 

k 

70 

76 

67 

2,7 

14  days 

73 

79 

68 

6 

8 

3 

12.6 

e 

60 

62 

58 

2.7 

14  days- 

69 

76 

65 

6 

S 

4 

12.6 

f 

50 

51 

48 

2,7 

14  days. 

58 

62 

52 

5 

8 

5 

12.6 

9 

40 

42 

37 

2.7 

14  days. 

50 

54 

47 

6 

S 

6 

12.6 

a 

80 

85 

75 

2,7 

28  days. 

150 

16f 

138 

5 

S 

7 

12.6 

k 

70 

76 

67 

2,7 

28  days. 

97 

102 

91 

5 

8 

8 

12.6 

e 

60 

62 

68 

2,7 

28  days. 

99 

109 

92 

5 

S 

9 

12.6 

f 

50 

52 

47 

2,7 

28  days. 

87 

97 

79 

5 

8 

10 

12.6 

g 

40 

43 

37 

2,7 

28  days- 

68 

72 

64 

5 

8 

11 

12.6 

a 

80 

85 

75 

2,10 

28  days. 

164 

174 

161 

6 

S 

12 

12.6 

k 

70 

76 

67 

2,10 

28  days. 

107 

120 

100 

5 

8 

13 

12.6 

c 

60 

62 

58 

2.10 

28  days. 

100 

116 

89 

5 

S 

14 

12.6 

f 

50 

52 

47 

2,10 

28  days. 

87 

93 

82 

5 

S 

15 

12.6 

g 

40 

43 

37 

2,10 

28  days. 

66 

78 

55 

5 

8 

16 

12.6 

a 

80 

84 

75 

2,10 

2  mos... 

231 

252 

217 

5 

8 

17 

12.6 

k 

70 

76 

67 

2,10 

2  mos... 

194 

213 

175 

5 

8 

18 

12.6 

e 

60 

63 

57 

2,10 

2  mos... 

147 

153 

141 

6 

8 

19 

12.6 

r 

50 

52 

47 

2,10 

2  mos... 

127 

135 

119 

5 

8 

20 

12.6 

g 

40 

45 

37 

2,10 

2  mos... 

104 

123 

90 

5 

8 
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SEltiKS  515. —  Varytng  iim€  in  moist  &lr  before  imm^eiou 

Table  1— GAIN  OB  LOSS  IN  STRENGTH  BY  IMMERSION. 
[Natural  ^ment.    Numbered  diagonally.] 


Sand. 


•Uci 


0  30 
0  30 
0,30    ; 
OHO    I 
0'30    I 
0130    I 
0!30 
0  30 
0  30 

0  30 
1,17.5 
1|17..'; 
l|l7.5 

1  17.5; 
117.6^ 
1  17.  5' 
1 17. 5i 
1  17.  5 
1  17.5! 
1  17. 5 

!       ! 


30,  20  hrs 
30;  2  days 
:K)|  3  days 
30  4  days 
30  5.  days 
80  7  days 
80  7  days 
30>  7  days 
80  7  days 

30  7  days 

31  20  hfs 
31   2  days 

31,  3  days 
31  4  days 
31  5  days 
31 1  7  days 
311  7  days 
31'  7  days 
31  7  days 
31   7  days 


Skries  51 0. —  Varying  time  in  moist  air  before  immersion. 
Table  2.-NATURAL  CEMENT. 


J 

San 

rs 

a 

s 

a. 

g 
0  . 

1 

11 

d 

a 

CS 

,:i 

1 

e 

1 

Tensile  strength. 

2 

9 

1 
11 

§ 

H 

i 

•"  a 

el 

f 

1 

1 

a 

1 

i 

1 

1 

i 

5 

h 

3 

it 

S 

9 
"A 

a 

b 

0 

/ 

0 

i 

J 

k 

' 

tn 

n 

9 

p 

Lit. 

tbt. 

Lbs. 

■'    1 

1 

An,G 

0 

30 

17 

7 

168 

184 

160 

10 

104 

12 

^ 

S 

u 

2 

An.G 

0 

30 

17 

7 

181 

192 

168 

10 

224 

24 

6 

s 

s 

3 

An,G 

0 

30 

17 

7 

194 

212 

174 

10 

1  r 

46} 

48 

5 

s 

s 

4 

An,G 

0 

30  • 

17 

7 

185 

206 

161 

10 

1  ' 

''^ 

72 

4 

s 

K 

r> 

An,  G 

0 

30 

17 

7 

238 

252 

230 

10 

166 

168 

0 

s 

u 

-6 

An.G 

0 

30 

18 

28 

200 

233 

178 

10 

1  ■ 

10 

12 

27* 

s 

s 

'■7 

An,  G 

0 

30 

18 

28 

210 

230 

198 

10 

22J 

24 

27' 

s 

« 

*8  Aii.G 

0 

30 

18 

28 

224 

250 

19G 

10 

46^ 

48 

26 

s 

s 

*9  !  An.G 

0 

30 

18 

28 

241 

266 

222 

10 

70 

72 

25 

« 

s 

10  !  An,  G 

30 

18 

28 

243 

271 

208 

10 

1 

166 

168 

21 

s 

s 

11  1  An,  (} 

Std. 

17.5 

11 

108 

118 

100 

10 

2 

10 

12 

^ 

s 

s 

12  ;  An,G 

Std. 

17.5 

11 

137 

151 

120 

10 

2 

22 

24 

0 

s 

s 

13  1  An,  G 

Std. 

17.5 

11 

141 

150 

136 

10 

2 

46 

48 

5  • 

s 

8 

14  An.G 

Std. 

17.5 

11 

167 

184 

138 

10 

2 

70 

72 

4 

8 

s 

tl5  i  Aii.G 

Std. 

17.5 

U 

160 

173 

150  '  10 

2 

.166 

168 

s 

s 

16  1  Au,G 

std. 

17.5 

16 

28 

278 

310 

258  ,  10 

2 

10 

12 

1274 

s 

s 

17  An,  G 

St<l. 

17.5 

16 

28 

283 

298 

202  1  10 

2 

22 

24 

27 

« 

s 

18  An,G 

Std. 

17.5 

16 

28 

♦297 

312 

282 

10 

2 

46 

48 

26 

s 

s 

19  Ad.G 

Std. 

17.5 

16 

28 

297 

338 

276 

10 

2 

70 

72 

25 

s 

8 

20  An,  G 

Std. 

.17.5 

16 

28 

301 

332 

382 

10 

2 

160 

168 

21 

s 

S 

:21  An.G 

Std. 

3 

12.6 

10 

28 

120 

154 

102 

10 

8 

12 

274 

s 

B 

:22  An,G 

Std. 

3 

12.0 

19 

28 

130 

150 

100 

10 

20 

24 

27 

s 

S 

:23  An,(i% 

Std. 

3 

12.  G 

10 

28 

137 

152 

124 

10 

44 

48 

20 

s 

S 

:24  .  An,G 

Std. 

3 

12.6 

10 

28 

139 

162 

116 

10 

66 

72 

25 

s 

S 

:25  ;  Aii,G 

Std. 

3 

12.0 

" 

28 

152 

176 

140 

10 

164 

168 

21 

s 

S 

*  Numbered  diagonally.      t  Immersed  for  1*  hour  ut  end  of  7  days. 


\  Numbered  diagonally. 
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Series  Sld.—  Fariaiiona  in  €xpo9ure  ©/  briquds  hefcrc  imm€i-8tot», 
[Nalnxai  cement.    BriqnoU  numberet]^  diagonaJIy.] 
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Sanrl. 
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s 
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i 

Tensile  strength. 

1 

a 

9 

S 

•a 

ll 

1 

• 
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il 

i 

1 

0 

i 

a 

1 

b1 

1 

if 
Lbs. 

a  • 

■M 

s 

3 

1 

a 

0 

a 

h          j    c 

d 

0 

/ 

h 

i 

k 

• 

m 

n 

P 

Lbs. 

Lbs. 

1 

2 

*0 
4 
5 

*6 
7 

An,G 
An,/J 
Ad.G 
An,G 
An.O 
An.Cr 
An,G 

0 
0 
0 
0 
0 
0 

30 
30 
30 
30 

30 

:^ 

17.5 

20 
20 
20 

7 
7 

7 

168 
181 
121 

182 
196 

197 

156 
172 
113 
141 
182 
139 
140 

10 
10 
5 
10 

10 

\l\ 

...... 

6 
0 
7 
27 
27 
28 
6 

S 
S 

s 
s 
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s 
s 

S 

s 
s 

S 

s 

1 
1 
1 
1 
2 

20     28 
20  !  28 
20  '  28 
22       7 

180       208 
195  1     213 
145  '     158 

1 

...... 

'std.2()-30 

162 

170 

8 

An,G 

St4l,2l)-30 

17.5 

22       7 

152 

164 

130 

10 

2 

i 

6 

s 

s 

♦9 

An/G 

Sr<l  2(>-30 

17  5 

22  '     7 

08 

101 

03 

*> 

2 

7 

s 

s 

10 

An.G 

Sttl.2tt-30 

17.5 

22     28 

224 

256 

199 

10 

2 

27 

s 

s 

11 

An,G 

Std,20-.iO 

17.5 

22     28 

250 

272 

232 

10 

2 

i 

27 

s 

s 

*\2 

Aii,G 

«td,  20-30 

17.5 

22     28 

206 

224 

180 

5 

2 

' 

28 

8 

s 

13 

An,G 

8td,20-30 

3 

12.6 

23       7 

57 

66 

52 

10 

4 

6 

S 

s 

14 

Au,G 

SW,  20-30 

3 

12.6 

23  1     7 

48 

52 

30 

10 

4 

1 

6 

s 

s 

\]^ 

An,  G 

Sul,  20-30 
Sid,  20-30 

3      12.6 

23       7 

20 

23 

16 

4 

?0 

7 

s 

s 

16 

An.G 

3 

12.6 

23  ,  28 

140 

159 

131 

10 

4 

1 

27 

s 

s 

17 

An.G 

Std.  20-30 

3 

12.6 

23  '  28 

155 

176 

132 

10 

4 

i 

27 

s 

s 

:i8 

An.G 

Std  20-30 1     ^ 

12.6 

23     28 

117 

133 

110 

6 

20 

28 

!S 

s 

1 

•  Scaled  on  face. 


t Scaled  on  face;  quite  soft  when  broken. 


{ Crumbled  on  face. 


report  by  mr.  y.  h.  reed,  assistant  engineer,  on  quarry  from  whicu  facb 
stone  for  »(x)-foot  l,ock  were  obtained. 

United  States  Engineer  Ofeice, 
Sault  Ste.  Marie,  Mich,,  May  17 j  1S94. 

Sir:  I  have  the  honor,  in  accordance  with  your  directions,  to  make  the  following 
special  report  on  the  stone  quarry  at  Kelleys  Island,  nsed  by  Hughes  Bros.  & 
Bangs,  for  obtaining  face  stone  for  the  800-foot  lock,  under  their  contract  dated 
February  9,  1891 : 

No  agent  of  the  United  States  having  been  stationed  at  that  portion  of  the  work 
during  its  progress,  the  records  at  this  office  aftbrd  but  meager  information  on  this 
subject. 

The  following  report,  therefore,  is  compiled  from  the  records  of  this  office;  from 
thenot«s  and  observations  of  Assistant  Engineer  E.  S.  Wheeler  while  inspecting  that 
quarry ;  from  the  geological  survey  of  Ohio,  to  which  State  this  island  belongs,  and 
very  largely  from  information  obtained  from  Hughes  Bros.  &  Bangs,  who  very 
kindly  offered  to  give  any  information  on  the  subject  at  their  disposal. 

Kelleys  Islnnd  contains  apparently  about  5  square  miles,  its  average  dimensions 
being  about  2^  miles  long  and  2  miles  wide,  with  a  distance  of  less  than  4  miles 
between  any  two  points  on  it.  It  is  situated  near  the  head  of  Lake  Erie,  about  10 
miles  from  Sandusky,  and  directly  north  of  it.  The  shortest  sailing  distance  from  it 
to  Detroit  ai)pear8  to  be  about  64  miles,  according  to  the  lake  survey  charts;  from 
it  to  Sault  Ste.  Marie,  410  miles. 

The  surface  of  the  island  is  comparatively  level,  being  about  15  feet  above  the 
level  of  the  lake,  except  at  the  northern  portion  of  it,  which  is  "the  most  elevated, 
and  where  a  wniall  local  summit  rises  to  a  height  of  60  feet  above  the  lake  level. 

The  entire  island  is  composed  of  Cornifcrous  limestone,  as  it  lies  in  the  line  of  the 
belt  of  outcrop  of  this  formation,  which  X)as8es  northwaril  through  Columbus,  Dela- 
ware, and  Sandusky. 

Only  the  lower  or  Columbus  division  of  the  Comiferous  limestone  is  shown,  the 
upper  or  Sandusky  limestone  having  been  entirely  removed. 

On  the  small  summit  previously  mentioned  there  is  a  fine  display  of  glacial  mark- 
ings deserving  more  than  passing  notice,  from  the  fact  that  they  are  inscribed  on  the 
vertical  as  well  as  horizontal  surfaces. 

The  lintestone  on  Kelleys  Island  is  rich  in  fossils,  and  furnishes  a  large  number  of 
the  characteristic  ones  of  the  Comiferous  group,  many  being  of  large  dimensions. 
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In  its  vicinity  it  ia  perhaps  only  exceeded  in  the  quantity  and  size  of  its  fossils  by 
Middle  Iskhnd,  which  lies  within  Canadian  territory^  contains  about  70  acres,  rises 
but  little  above  the  level  of  the  lake,  and  is  of  the  same  formation.  On  this  island 
the  observer  seems  to  be  standing  on  an  ancient  coral  reef,  containing  a  lacrge  num- 
ber of  species,  many  of  which  are  of  gigantic  dimensions.  Some  of  these  grew  in 
dome-shaped  masses,  like  the  Astreas  and  Meandrinas  of  our  present  tropicalseas. 

Specimens  of  Cyanthophyllum  ru^osum,  Eridophyllum,  and  Strombodes  10  and 
even  12  feet  in  diameter  nave  been  discovered. 

All  of  the  islands  of  Lake  Erie  west  of  the  two  mentioned,  comprising  Put-io- 
Bay,  North  and  Middle  Bass,  Rattlesnake,  and  Green  islands  are  composeil  of  the 
water-lime  group. 

At  Kelleys  Island  the  base  of  the  Upper  Helderberg  series  has  dropped  to  the 
water's  edge  or  a  little  below  it.  From  a  reef  8  or  9  feet  below  the  surface  of  the 
lake  unmistakable  blocks  of  the  Lower  Helderberg  limestone  have  been  brought  up. 

The  bottom  of  the  quarries  is  in  the  flinty  courses,  that  also  constitute  the  floor  of 
the  Marblehead  quarry  section.  This  is  followed  by  9  feet  of  stone,  the  ''  bottom 
rock"  of  the  quarrymen,  quarried  to  be  burned  into  lime ;  6  feet  of  building  stone; 
9  feet  of  ''  cap  rook,''  used  for  flux  and  pier  stone,  surmounted  by  4  feet  of  e^tracap, 
so  called,  which  is  a  blue,  hisbly  fossiliferous  but  very  thin-bedded,  limestone.  The 
last  section  is  probably  the  lowest  portion  of  the  Sandusky  section  of  the  Upper 
Helderberg  limestone.    In  tabular  form  the  quarry  section  may  be  arranged  as  follows : 

Feet. 

Extra  cap  rock,  blue  and  thin-bedded  limestone 4 

Cap  rock,  flux,  and  pier  stone 9 

Bottom  rock : 

Building  stone 6 

"Used  for  lime  burning 9 

Flint  course 0 

Interval,  not  seen W 

Water  of  Lake  Erie 0 

Lower  Helderberg  limestone  beneath  surface 0 

This,  without  exception,  is  the  order  and  character  of  the  sections  on  the  island. 

Thus  it  is  seen  that  between  20  and  30  feet  of  the  Upper  Heldeberg  limestone  are 
commonly  quarried  here.  These  may  be  divided  into  two  quite  distinct  and  well- 
bounded  sections,  the  upper  one  of  which  is  a  very  pure  limestone,  averaging  90  per 
cent  of  calcite,  and  the  lower  one  of  which  carries  a  much  larger  proportion  of  mag- 
nesia. 

The  lower  division  is  preferred  by  the  lime  producers  of  this  region,  as  it  makes 
a  more  desirable  lime  for  general  use,  is  quarried  in  larger  blocks,  and  is  more  easily 
burned.    The  face  stone  were  obtained  from  this  division. 

The  quarry  leased  by  Hughes  Bros.  &  Bangs  for  furnishing  the  face  stones  for  the 
800- foot  lock  was  known  as  the  "  block  stone''  or  ''south  "  quarry.  It  was  owned 
by  Norman  Kelley  until  about  1891,  when  it  passed  into  the  hands  of  the  Kelley  Island 
Lime  and  Transport  Company.  It  was  situated  about  H  miles  from  the  ''north" 
quarry  (on  the  other  side  of  the  island)  and  about  4^  miles  north  of  the  Marblehead* 
quarries  (on  the  main  land),  from  which  two  quarries  the  face  stone  for  the  lock  of  1881 
were  obtained.  According  to  the  terms  of  the  lease  Hn^hes  Bros.  &  Bangs  worked 
the  nuarry  with  their  own  plant,  methods,  and  labor,  paying  a  royalty  per  cubic  yard 
to  tne  quarry  owners  for  it,  under  the  condition  tnat  the  owners  at  all  times 
should  keep  the  quarry  free  from  the  spawls  and  rubbish  incident  to  quarrying, 
The  entire  site  of  the  quarry  actually  used  was  already  stripped,  the  cap  rock  hav- 
ing long  been  removed  for  lime,  flux,  pier,  and  small  building  stone. 

The  height  of  the  ledge  quarried  for  the  face  stone  varied  from  6  feet  at  the  west 
end  to  12  feet  at  the  east  end  of  the  quarry  face.  Underneath  this  ledge  was  the 
flint  bed  mentioned  in  the  preceding  table. 

The  quarry  face  was  less  than  500  feet  in  length.  No  horizontal  seams  of  any  con- 
sequence appeared,  although  open  vertical  seams  ]^erpendicular  to  the  face  of  quarry 
and  running  in  parallel  lines  at  distances  varying  from  12  to  86  feet  apart  were 
encounterecf  during  the  whole  progress  of  the  work. 

At  the  close  of  the  work  all  the  rock  stripped  (that  is,  by  the  removal  of  cap  stone, 
etc.)  was  quarried,  the  contractors  having  worked  back  into  the  quarry  abont  500 
feet. 

The  plant  used  consisted  of  1  blacksmith  shop,  offlce,  tool  house,  1  boarding  house, 
9  derricks,  4  Wardwell  channelers,  5  IngersoU-Sergeant  gadding  machines,  8  drills 
of  the  same  make,  4  boilers,  6  cars,  3,000  feet  of  track  forsame,  apparatus  for  supply- 
ingwater,  and  the  usual  amount  of  small  tools  required  in  work  of  this  kind. 

The  blacksmith  shop,  office,  and  tool  house  were  in  a  one-story  building  16  by  48 
feet,  constructed  of  rough  lumber :  the  blacksmith  shop  containing  two  forges. 

The  boarding  house  was  of  similar  construction,  18  by  40  feet,  two  stories  in  height. 
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The  derricks  were  distribued  as  follows:  One  on  the  dock,  2  in  the  soabbling  yard 
(adjacent  to  the  qnarry),  and  6  at  the  quarry.  The  derrick  on  the  dock  vas  oper- 
ated by  a  doable  drum  engine.  The  remaiifing  derricks  had  steam  hoist  only,  a  double- 
drum  Lidgerwood  engine  (non-portable  style)  being  assigned  to  each  set  of  2. 

The  4  Wardwell  channeling  machines  were  of  the  double-eang  type  (that,  is  cat- 
ting on  both  sides  at  the  same  time),  and  were  made  at  Ratiand,  Vt.  They  were  of 
special  pattern,  being  designed  to  eat  channels  6  feet  10  inches  apart. 

Each  machine  weighed  abont  5  tons  (shipping  weight,  with  all  the  fixtures,  bein^ 
about  8  tons),  was  10  feet  in  length,  was  furnished  with  a  horizontal  steel  boiler  of 
6-hef8e  powM*,  usually  carrying  about  80  pounds  of  steam,  and  was  supplied  with  60 
feet  of  steel  track,  the  rail  weighing  60  pounds  to  the  yard.  Each  also  was  locomo- 
tive, cut  while  moYing  in  either  direction,  could  be  reversed  without  stopping,  and 
either  or  both  sides  operated  as  occasion  demanded. 

The  feed  was  automatic,  feeding  forward  on  the  track  a  half  inch  at  every  stroke, 
or  about  6  feet  per  minute,  each  side  striking  about  150  blows  per  minute. 

The-depth  of  the  channel  was  increased  about  one-half  inch  each  time  the  machine 
passed  over  it.    The  width  of  the  channel  cut  was  li  inches. 

The  5  gadders  were  of  standard  size  and  were  used  for  drilling  horizontally.  Size 
of  hole  £illed  was  li  inches.    The  drills  employed  were  of  the  **C"  size. 

Of  the  8  drills,  i  were  of  the  **C"  size  and  4  of  the  ''A"  or  "  Baby"  size. 

The  ''  G"  size  was  used  for  top  drilling.    Size  of  hole  drilled  was  1^  inches. 

The  ''A"  size  was  used  for  the  lighter  work  of  trimming,  subdividing,  etc.,  where 
the  plug  and  feather  was  made  use  of.    Size  of  hole  drilled  was  1  inch. 

The  derricks,  gadders,  and  drills  were  supplied  with  steam  by  4  boilers,  situated 
as  follows :  One  at  dock,  1  at  scabbling  yara,  and  2  at  quarry. 

The  cars  used  were  all  flat,  and  capable  of  safely  sustaining  2  of  the  ordinary 
headers  or  stretchers  in  the  rough,  the  volume  of  each  being  approximsitely  50  cubic 
feet. 

The  distance  from  the  quarry  to  the  dock  was  about  1,500  feet.  For  this  abont 
8,000  feet  of  track  was  required,  a  single  line  with  the  necessary  branches  and 
switches  at  each  end  being  used.    The  weight  of  rail  was  30  pounds  per  yard. 

The  track  was  built  up  at  the  ouarry  so  as  to  render  it  slightly  down  grade  all  the 
way  towards  the  dock,  and  by  this  means  but  2  horses  were  needed  for  transporta- 
tion. 

The  dock  (a  crib  one)  was  150  feet  long  and  60  feet  across  its  face,  where  the  depth 
of  water  was  12  feet.  The  water  along  its  sides  was  too  shallow  to  admit  of  vessels 
loading  there.  The  dock  was  not  built  by  Hughes  Bros.  &  Bangs,  having  been  built 
previous  to  their  operations  on  the  island. 

The  apparatus  lor  supplying  water  to  the  quarry  consisted  of  a  small  duplex 
Worthineton  pump  of  2-inch  suction,  situated  on  the  dock,  by  which  water  was 
conveyed  through  a  l^-inch  pipe  line  to  a  tank  of  4,000  gallons  capacity,  near  the 
quarry.  Thence  water  was  conveyed  by  pipe  line  and  hose  to  the  boilers,  drills, 
and  channelers,  where  the  channels  were  kept  well  flooded  while  the  machines  were 
working.    The  tank  was  placed  on  a  trestle  about  20  feet  above  the  quarry. 

The  general  plan  of  quarrying  was  as  follows:  Channels  parallel  to  the  quarry 
face  were  first  cut  to  the  full  clepth  of  the  quarry  at  the  proper  distance  between 
the  open  vertical  quarry  seams  before  mentioned. 

Lines  of  horizontal  holes  were  then  drilled  along  the  face,  each  line  of  holes  being 
at  the  proper  distance  to  give  the  required  thickness  of  stone  desired,  the  lowest 
line  being  at  the  bottom  of  the  quarry.  The  holes  of  each  line  were  about  3  feet 
apart,  vertical  holes  were  then  drilled  between  the  channel  and  face  about  2^  feet 
apart  at  such  distances  as  the  size  of  stone  required. 

The  holes  were  then  elongated  in  the  direction  of  the  required  fracture.  This 
was  done  with  a  drill-shaped  tool,  known  as  a  reamer,  a  little  larger  than  the  hole 
drilled,  driven  down  by  a  sledge. 

The  whole  mass  of  stone  was  then  loosened  from  the  bottom  of  quarry  by  simul- 
taneously discharging  the  lower  line  of  horizontal  holes;  after  which  each  set  of 
vertical  holes  was  discharf^ed.  The  remainder  of  the  horizontal  holes  were  then 
discharged  as  fast  as  occasion  demanded,  the  stones  removed,  trimmed  by  the  plug 
and  feather,  hammer,  etc.,  scabbled  if  required,  and  sent  to  dock  for  transportation. 

The  explosive  used  was  the  common  black  blasting  powder  of  the  ''  B  '^  grade.  A 
battery  was  used  to  discharge  it.  In  loading,  after  the  cartridge  rested  on  the 
bottom  the  hole  was  plugged  about  a  foot  above  the  top  of  cartridge,  thus  forming 
an  air  chamber.  That  portion  above  the  plug  was  then  filled  and  tamped  in  the 
orainary  manner.  In  each  case  the  depth  of  the  hole  was  about  a  foot  less  than  the 
height  of  the  ledge  or  the  distance  between  the  parallel  channel  faces. 

The  charge  of  powder  per  hole  was  usually  about  a  half  pound. 

Such  was  the  method  or  quarrying  usually  followed ;  varied,  of  course,  as  necessity 
or  convenience  demanded. 

Each  dimension  of  the  rough  stone  was  at  least  4  inches  greater  than  the  corre- 
sponding dimension  of  the  same  stone  after  being  cut. 
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The  total  amoant  of  rou^h  atone  traniiport^d  for  the  800-foot  lock  wae  IIS  yefltel 
loads,  containing  15y204^ecee,  or  by  a  very  close  approximation  abont  27,000  evbifr 
ysfda.  Of  tbese  about  ^9  pieces  (1,200  cubic  yards  approximately)  remained  <nk 
band  at  the  close  of  the  work,  beinc  cnlls  and  daplicates.  The  sizes  of  the  stone 
qvarried  yaried  from  11  to  183  cable  feet,  the  average  beinfl^  about  50  cnbio  feet. 

The  charact^sr  of  the  work  varieil  bat  little  during  the  whole  progress  of  th^  worlE* 
Several  different  channel  faces  were  worked  at  the  same  time.  But  two  channeling 
machines  were  employed  the  first  season,  the  other  two  being  snbseqaeutly  pnr- 
chxtsed. 

Quite  a  large  portion  of  the  employ^  were  Italians. 

Tlie  progress  of  the  work  may  be  summarized  as  follows:  On  April  7, 1891,  the 
work  of  grading  and  building  tracks,  erecting  derricks,  etc.,  began;  April  17,  began 
fitting  out  the  machinery :  April  20,  the  first  channeling  machines  started. 

Work  continued  until  November  19,  when  operations  ceased  for  the  winter. 

The  work  of  refitting  was  resumed  for  the  season  of  1892,  March  21.  The  channel- 
ixig  machine  and  full  force  of  men  began  April  1.  Work  was  continued  withoat 
interruption  until  September  25,  when  the  work  closed  for  the  season. 

On  March  29,  1893,  operations  were  resumed  with  full  force  and  continued  until 
October  10,  when,  the  stone  being  all  quarried,  the  work  at  the  quarry  was  closed. 

The  number  of  pieces  transported  from  there  each  year  is  shown-as  follows : 


Tear. 

Number 

of  V«8«6l 

loads. 

Number 
of  pieoes. 

1891 

}4 
43 

1,912 

1802 

7,570 

1893    .  

5.722 

Total 

113  '            15.2fl4 

About  900  pieces  of  the  stone  quarried  during  the  latter  part  of  the  first  season 
were  reserved  for  shipment  until  the  season  following.  About  100  pieces  of  these, 
however,  were  broken  by  frost  during  the  ensuing  winter,  and  were  thus  rendered 
unfit  for  use. 

The  vessels  used  for  conveying  the  stone  from  Kelleys  Island  to  Sault  Ste.  Marie 
were  usually  second  class  and  of  small  size.  They  were  mostly  sailing  vessels, 
although  a  few  small  steam  barges  with  one  vessel  in  tow  were  engaged  in  the  trade. 
The  average  registered  tonnage  of  the  steam  barges  employed  would  be  about  270 
tons ;  that  of  the  sailing  vessels  about  295  tons. 

Vessels  with  large  hatches  were  best  adapted  to  this  trade,  the  loading  and  unload- 
ing of  largo  pieces  being  much  facilitated  thereby.  Hughes  Bros.  &.  Ban^s  let  this 
portion  of  their  work  by  contract  to  J.  M.  Jones,  of  Detroit,  at  the  rate  ot  $1.80  per 
cubic  yard.  Although  in  all  cases  it  is  not  known  what  arrangements  Mr.  Jones 
made  with  the  vessel  owners,  yet  in  some  instances  it  is  known  that  he  paid  $1.69 
per  cubic  yard.    The  weight  of  the  stone  was  157.16  pounds  per  cubic  foot. 

Every  cargo  reached  Sault  Ste.  Marie  safely. 

The  chauuelers,  gadders,  and  drills  each  required  1  operator  and  1  assistant. 

The  channelers  were  operated  thirteen  hours  per  day,  the  remainder  of  the  plant 
ten  honrs. 

The  following  table  gives  the  average  daily  force  employed  during  the  progress  of 
the  work: 


Year. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 
91 

Nov. 

1891 

27 
124 

32 
124 
118 

60 
124 
99 

75 

131 
82 

94 
127 
68 

C8 

1892 

4i 

90 

1893 

55 

The  common  or  unskilled  labor  was  employed  at  $1.50  per  day. 
Very  respectfully,  your  obedient  servant, 


Mr.  E.  S.  Wheeler, 

Jesuiant  Engineer^  etc. 


F,  H.  Reed, 
ABsi$iant  Engineer, 
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MM  4. 

IMPROVEMENT  OF  HAY  LAKE  CHANNEL,  ST.  MARYS  RIVER,  MICHIGAN, 

Before  improvements  were  commeneed  the  ebannel  through  Hay  Lake 
was  restricted  in  depth  at  Sagar  Island  Bapids  and  at  Middle  Neebish. 
At  these  two  places  a  maximum  dr^^of  but  8  or  9  feet  could  be  carried 
if  a  very  irregular  course  was  taken^  and  practically  vessels  drawing 
more  than  6  feet  of  water  would  not  attempt  the  passage.  In  addition 
to  the  places  above  mentioned,  there  were  some  shoals  in  Hay  Lake 
requiring  removal  to  make  the  channel  available  for  vessels  navigating 
St.  Marys  Biver. 

The  ori^nal  estimates  for  this  improvement  were  based  upon  a 
project  for  a  channel  300  feet  wide  and  17  feet  deep,  leaving  the  present 
navigable  channel  of  St.  Marys  River  at  Sugar  Island  Kapids  (about 
2i  miles  below  the  canal)  through  these  into  Hay  Lake,  and  then,  by 
way  of  Middle  Neebish,  rejoining  the  i>re8ent  navigable  channel  at  the 
foot  of  Sugar  Island,  thus  saving  a  distance  of  11  miles  and  obtaining 
a  route  which  can  be  so  marked  by  lights  as  to  be  navigable  by  nigh^ 
a  condition  impracticable  with  the  present  channel  except  by  the  use 
of  many  lights. 

The  estimated  cost  of  this  project  was  $2,127,292.  The  project  was 
subsequently  modified  to  increase  the  navigable  depth  to  20  feet,  the 
estimated  cost  being  $2,659,115,  subject  to  change,  however,  in  case 
unexpected  diflRrnlties  are  developed  during  the  progress  of  the  work. 

Prior  to  June  30,  1890,  $975,000  had  at  various  times  been  appropri- 
ated for  the  work.  The  river  and  harbor  act  of  September  19, 1890, 
appropriated  an  additional  $400,000  for  continuing  the  improvement 
with  the  provision — 

That  snch  contracts  as  may  bo  clesirablo  mav  be  eutered  into  by  the  Secretary  of 
War  for  materials  and  labor  for  the  entire  wort,  or  any  part  of  the  samo,  to  be  paid 
for  as  appropriationd  may  from  time  to  time  be  made  by  law. 

The  sundry  civil  act  of  March  3,  1891,  appropriated  $300,000  for 
continuing  the  improvement  during  the  fiscal  year  ending  June  30, 1892; 
the  sundry  civil  act  of  August  5, 1892,  appropriated  $115,000  for  con- 
tinuing the  improvement  during  the  fiscal  year  ending  June  30, 1893; 
the  sundry  civil  act  of  March  3,  1893,  appropriated  $225,000  for  con- 
tinuing the  improvement  during  the  fiscal  year  ending  June  30,  1894. 
The  total  amount  appropriated  to  date,  therefore,  is  $2,015,000,  with 
authority  to  contract  for  all  or  any  part  of  the  work. 

^EXCAVATIONS   UNDER   FOEMER   CONTRACTS. 

Prior  to  the  beginning  of  work  under  the  contracts  now  in  force, 
excavation  had  been  carried  on  at  Middle  Neebish  with  the  following 
results : 

Amount  excavated, 

Cnbio  yards 
(bank  measure). 

Experimental  work,  1882-1886 36, 113 

John  Hickler,  contract  of  February  28, 1883 201,080 

Jolin  Hickler,  contract  of  September  5, 1884 59,411 

Hicklcr&Green,  contract  of  May  18,  L^85 65,128 

Hickler&  Green,  contractor  December  24, 1886 79,033.92 

C.  F.  &  H.  T.  Dunbar,  contract  of  October  30, 1888 171, 14 1. 25 

Total 611,907.17 


Digitized  by  VjOOQIC 


2368   EEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  AKMT. 

In  addition,  15,200  cubic  yards,  scow  measure,  were  removed  firom 
the  channel  at  Sugar  Island  Eapids  between  1886  and  1889  and  pat 
in  the  coii'erdam  of  the  800-foot  lock  in  St.  Marys  Falls  Oanal.  These 
amounts  are  exclusive  of  excavation  outside  of  channel  lines  or  below 
grade. 

This  work  left  the  channel  in  the  condition  shown  by  the  map  facing 
page  2759  of  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1891. 

Under  the  present  project  the  first  section  was  completed  in  October, 
1892. 

OONTBACTS. 

Li8t  of  oontracta  in  farce  during  fisoal  year  ending  June  SO,  1894, 


Contractor. 

For— 

Entered 
into— 

Bemarks. 

Dunbar  &  Sullivan 

Excavation  section  2 

Excavation  section  3  ....... 

Feb.  6, 1891 
do 

In  force. 

Carkin,  Stickney  &  Cram 

Closed  November, 

Do    • 

Excavation  section  4 

....do 

1893. 
Closed  August,  1803. 
In  force. 

C.  F.  &  H.  T.  Dunbar 

Excavation  section  5 

do 

Carkln,  Stickney  &  Cram 

Excavation  section  6 

....do 

Do. 

Hickler  Broa 

Drwijfinff  plant. 

Aug.  18, 1892 

Apr.  27,  1893 
do 

Closed  Deoembei. 

Do           

Wood  and  '^oal r  -  - 

1893. 
Do. 

James  Strachan 

Machine  work 

Do. 

Fer^^son  Hardware  Co 

Hardware,  ship  chandlery, 

etc. 
Groceries 

....do 

do 

Do. 

Prenzlauer  Bros 

Do. 

Andrew  Hotton 

Meats 

....do 

Do. 

PLANT. 

The  principal  plant  on  this  work  owned  by  the  United  States  is  1  tag, 
1  quarter  boat,  10  row  boats,  and  1  sounding  raft,  all  of  which  were 
kept  in  good  repair. 

The  plant  used  by  the  contractors  during  the  year  was  as  follows: 
Eleven  dredges,  12  tugs,  1  drill  boat,  2  derrick  screws,  24  dump  scows, 
G  flat  scows,  1  machine  shop  on  shore,  2  floating  machine  shops,  2  car- 
penter shops,  and  3  sets  docking  ways. 

One  dredge  and  3  tugs  were  rebuilt  and  3  new  dump  scows  were 
built. 

EXCAVATION  UNDER  CONTRACTS  STILL  IN  FORCE. 

During  the  fiscal  year  excavation  has  been  carried  on  under  five  con- 
tracts entered  into  February  6, 1891.  Bach  of  these  contracts  covers 
one  of  the  sections  into  which  the  work  has  been  divided,  as  shown  on 
the  map  appended  to  my  annual  report  for  fiscal  year  ending  June  30, 
1892.  A  depth  of  20  feet  was  required,  except  where  bed  rock  occurred, 
where  a  depth  of  21  feet  was  called  for  in  order  that  a  20-foot  navigation 
might  be  established.  At  the  close  of  the  fiscal  year  the  condition  of 
the  work  on  the  unfinished  sections  was  as  lollows: 

Second  section. — The  material  to  be  excavated  consisted  of  about 
344,000  cubic  yards  of  sand,  gravel,  bowlders,  hardpan,  and  sandstone 
bed  rock  in  unknown  proportions,  and  some  blasting  was  necessary. 
On  bed  rock  the  depth  of  21  feet  is  required;  elsewhere  20  feet,  and 
the  contract  price  is  57  cents  per  cubic  yard,  bank  measure.  The  con- 
tractors, Messrs.  Dunbar  &  Sullivan,  began  operations  May  16, 1891. 
The  total  to  June  30, 1894,  of  the  estimates  for  excavation  is  301,182 
cubic  yards,  bank  measure,  of  which  110,303  cubic  yards  were  exca- 
vated during  the  fiscal  year.  The  dredging  on  this  section  was  com- 
pleted on  June  16.    Some  pieces  of  rock  that  were  found  by  the  raft 
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bars  to  be  above  grade  are  yet  to  be  removed.  This  work  is  being  done 
by  a  diver.  The  original  contract  time  for  the  completion  of  this  work 
was  November  30, 1893.  This  time  was  extended  to  June  30,  1894,  and 
has  been  extended  again  to  September  1, 1894. 

Third  section, — The  material  to  be  removed  consisted  of  about 
1,016,000  cubic  yards  of  silt,  8and,clay,  and  gravel.  The  depth  of  20 
feet  wab  required,  and  the  contract  price  was  14|  cents  per  cubic  yard, 
bank  measure.  The  contractors,  Messrs.  Carkin,  Stickney  &  Gram, 
began  operations  May  27, 1891,  and  completed  the  work  October  31, 
1893.  The  total  of  the  estimates  for  excavation  was  1,121,800.3  cubic 
yards,  bank  measure,  of  which  13,779  cubic  yards  were  excavated  dur- 
ing the  fiscal  year.  Of  the  above  total,  108,383.3  cubic  yards  were 
paid  for  at  half  price,  the  material  having  been  excavated  from  between 
20  and  21  foot  grades. 

On  the  lower  2,000  feet  of  this  section  a  number  of  bowlders  and 
small  stones  were  found  embedded  in  the  clay.  As  the  specifications 
only  called  for  the  removal  of  silt,  sand,  clay,  and  gravel,  the  contractors 
were  paid  $1,318  extra  for  the  additional  expense  to  them  in  removing 
these  bowlders  and  stone. 

Fourth  sectton, — The  material  to  be  removed  consisted  of  about  650,000 
cubic  feet  of  sand,  clay,  gravel,  and  bowlders.  The  depth  of  20  feet 
was  required,  and  the  contract  price  was  13  cents  per  cubic  yard,  bank 
measure.  The  contractors,  Messrs.  Carkin,  Stickney  &  Cram,  began 
operations  July  16, 1891,  and  completed  the  work  July  21,  1893.  The 
total  of  the  estimates  for  excavation  was  770,841  cubic  yards,  bank 
measure,  of  which  877  cubic  yards  were  excavated  during  the  fiscal  year. 
Of  the  above  total,  120,099.4  cubic  yards  were  paid  for  at  half  price,  the 
material  having  been  excavated  from  between  the  20  and  21  foot  grades. 
The  shoal  ofi*  Nine  Mile  Point  was  included  in  the  original  contract  for 
this  section.  The  shoal  was  specified  as  being  approximately  50  bj"^  150 
feet  in  area.  This  shoal  was  found  to  be  600  by  800  feet  in  area,  the 
material,  sand,  bowlders,  hardpan,  and  sandstone  rock  in  situ.  The 
contractors  refused  to  excavate  more  than  the  amount  comprised  in  area 
specified  in  contract.  The  United  States  removed  the  remainder  of 
the  shoal  with  a  dredge  hired,  under  contract  with  ciickler  Bros.,  by 
the  hour;  42,931  cubic  yards  were  excavated  at  a  cost  of  58  cents  per 
cubic  yard.  This  dredged  area  has  been  swept;  some  bowlders  and 
stones  were  found  above  grade.  The  cleaning  up  of  this  portion  of 
the  shoal  will  be  done  by  a  diving  party. 

Fifth  section. — The  material  to  be  removed  consisted  of  about  710,000 
cubic  yards  of  sand,  clay,  gravel,  bowlders,  and  wood.  The  depth  of 
20  feet  is  required,  and  the  contract  price  is  14  cents  per  cubic  yard, 
bank  measure.  The  contractors,  O.  F.  and  H.  T.  Dunbar,  began  opera- 
tions June  6, 1891.  The  total  to  June  30, 1894,  of  the  estimates  for  exca- 
vation is  503,221  cubic  yards,  bank  measure,  of  which  93,807  cubic  yards 
were  excavated  during  the  fiscal  year.  The  original  contract  time  for 
the  completion  of  this  section  was  November  30,  1893.  The  contract 
time  was  extended  to  June  30, 1894,  and  has  been  again  extended  to 
September  1, 1894.  There  remain  three  cuts  800  feet  long  to  be  dredged 
from  the  west  bank  at  the  upi>er  end  of  section,  also  the  removal  of 
ridges  wbich  are  above  grade.  Work  was  commenced  on  the  dike  on 
the  west  side. 

Sixth  section, — The  material  to  be  removed  consisted  of  about  735,000 

cubic  yards  of  sand,  clay,  gravel,  bowlders,  and  wood.    The  depth  of 

20  feet  is  required,  and  the  contract  price  is  14f  cents  per  cubic  yard, 

bank  measure.    The  contractors,  Messrs.  Carkin,  Stickney  &  Cram, 
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began  operations  on  May  19,  .1892.  The  total  of  the  estimates  for  exca- 
vation to  June  30, 1894,  is  533,4^9  cnbic  yards,  bank  measure,  of  which 
131,427  cubic  yards  were  excavated  during  the  fiscal  year.  The  original 
contract  time  for  the  completion  of  this  section  was  November  30, 1893. 
This  time  was  extended  to  June  30, 1804,  and  has  been  extended  again 
to  July  31, 1894.  The  entire  area  comprised  in  the  section  has  been 
dredged.  The  contractors  are  now  cleaning  out  bowlders  and  ridges 
left  above  grade.  The  upx)er  and  lower  dikes  have  been  built,  and  the 
middle  dike  of  stone  and  bowlders  is  within  2  feet  of  the  water  surface. 

On  the  7th  of  June  the  steamer  North  West,  followed  by  the  steamer 
J.  H.  WadCy  passed  up  through  the  Hay  Lake  Channel.  The  passage 
was  made  without  diflficulty.  The  entire  channel  has  been  dredged  to 
a  depth  of  20  or  21  feet,  according  to  specifications,  for  a  width  ot  300 
feet  throughout,  except  at  one  point  in  Little  Eapids,  where  it  is  only 
250  feet  wide  for  a  distance  of  about  800  feet.  Sections  1, 3,  and  4  have 
been  cleaned  up  and  the  work  accepted.  Sections  2  and  6  are  being 
cleaned  up  now  and  the  dredging  on  section  5  is  nearly  completed. 

The  rapid  increase  of  the  number  of  boats  adds  largely  to  the  danger 
of  accidents  during  the  night  navigation  of  the  Middle  Neebish,  and 
makes  the  project  of  widening  the  channel  through  the  rock  at  that 
locality  to  400  feet  one  of  great  importance. 

Also  that  portion  of  the  channel  from  cross-section  504  to  754,  a  dis- 
tance of  2,500  feet,  which  was  improved  to  a  depth  of  20  feet  under 
contracts  dated  December  24,  1886,  and  October  30,  1888,  should  be 
deepened  to  21  feet,  thus  making  it  uniform  with  all  the  rest  of  the 
rock  work. 

Maps  showing  the  completed  work  and  the  progress  of  the  work 
under  way  are  forwarded  herewith. 

DIKES. 

In  the  original  plan  for  improving  Hay  Lake  Channel  certain  dikes 
were  designed  to  prevent  the  lowering  of  the  water  in  the  pool  below 
the  locks  when  the  channel  av^s  dredged  through  the  islands  to  Hay 
Lake;  likewise  to  prevent  the  lowering  of  the  water  in  Hay  Lake  by 
the  Middle  Neebish  Channel.  Some  of  the  dikes  were  to  be  built 
under  the  original  contracts,  and  the  United  States  has  built  some 
with  a  dredge  hired  by  the  hour.  The  exact  results  produced  by 
work  of  this  character  can  never  be  predicted  and  some  additions  and 
changes  may  be  found  necessary  after  the  work  is  completed  and 
opened  to  navigation. 

The  work  has  been  under  the  local  charge  of  Assistant  Engineer 
E.  S.  Wheeler,  with  Assistant  Engineer  Joseph  Ripley  in  immediate 
charge.  The  latter  has  been  assisted  by  Assistant  Engineers  Beuno 
Rohncrt,  F.  C.  Shenehon,  C.  Y.  Dixon,  Inspector  L.  P.  Morrison,  Clerk 
R.  Common,  and  Draftsman  Mangelsdorf. 

The  advantages  of  the  improvement  have  been  so  frequently  set 
forth  in  preceding  reports,  and  are  so  universally  admitted,  that  it  is 
not  deemed  necessary  to  repeat  them.  It  is  an  important  part  of  the 
system  for  the  improvement  of  the  navigation  of  the  Great  Lakes. 

The  estimate  for  the  work  is  $2,059,115,  of  which  $2,015,000  has 
been  appropriated,  leaving  $644,115  to  be  provided.  If  the  $159,000, 
estimated  in  my  annual  report  of  June  30, 1893,  for  the  payment  of  the 
various  Government  employes  and  contractors  for  the  fiscal  year  end- 
ing June  30, 1895,  be  appropriated,  no  additional  appix)priation  will  be 
necessary  in  order  to  complete  the  present  project. 
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Total  expenditure  to  June  30,  1893? $1,455,163.43 

Expended  during  fiscal  year,  excluBive  of  outstanding  liabilities.  ^. . .        214, 777. 01 

Total  expenditure  to  June  30,  1894 1,669,940.44 

Hay  Lake  Channel  is  in  the  collection  district  of  Superior,  Mich.     The  nearest 

Sort  of  entry  is  Marquette,  but  Sault  Ste.  Marie  is  a  nubport.     The  nearest  light- 
ouso  is  the  beacon  on  the  pier  at  the  western  end  of  St.  Marys  Falls  Canal. 

Mofiey  statement. 

July  1,  1893,  balance  unexpended $559,968.22 

June  30,  1894,  amount  expended  during  fiscal  year 214, 777. 01 

July  1,  1894,  balance  unexpended 345, 191. 21 

July  1,  1894,  outstanding  Jiabilities $41,336.50 

July  1,  1894,  amount  covered  by  uncompleted  contracts 83, 087. 00 

124,423.50 

July  1,  1894,  balance  available 220,767.71 

{Amount  (estimated)  required  for  completion  of  existing  project 644, 115. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Appropriations  for  improving  Hay  Lake  Channel,  Sault  Ste,  Marie  River,  MicHiigan. 

August  2, 1882 $200,000 

July  5, 1884 125,000 

Augusts,  1886 150,000 

August  11, 1888 500,000 

September  19, 1890 400,000 

March  3, 1891  (sundry  civil  bill) 300,000 

Augusts,  1892  (sundry  civil  bill) 115,000 

March  3, 1893  (sundry  civU  bill)  - 225,000 

Total 2,015,00 


M  M  5. 

IMPROVEMENT  OF  ST.  CLAIR  FLATS  CANAL,  MICHIGAN. 

Before  the  construction  of  this  canal  St.  Clair  Kiver  emptied  into 
Lake  St.  Clair  through  seven  principal  mouths  or  passes^  the  one 
ordinarily  used  by  vessels  being  known  as  the  South  Channel,  and 
having  a  minimum  depth  of  a  little  less  than  11  feet. 

SL  Clair  Flats  Canal  was  projected  in  1866  with  a  view  of  obtaining 
a  straight  channel  13  feet  deep  and  300  feet  wide  across  the  flats  east 
of  the  mouth  of  the  channel,  and  the  work  was  finished  in  1871. 

The  channel  is  bounded  on  each  side  by  a  dike  7,221  feet  long,  or  an 
aggregate  of  14,442  feet,  these  dikes  consisting  of  timber  resting  upon 
piles  driven  into  the  original  bottom  of  the  shoal,  the  crib  pockets 
being  filled  with  material  dredged  from  the  channel  and  the  cribs 
backed  with  dredged  material. 

Ta  maintain  a  channel  bank  a  single  row  of  sheet  piling  was  driven 
along  the  channel  face  of  the  cribs  previous  to  dredging,  and  the  back 
or  lake  sides  of  the  dikes  were  protected  from  wave  action  by  shorter 
sheet  piling. 
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In  1873  the  channel  was  deepened  to  16  feet  by  dredging  for  a  width 
of  100  feet  on  each  side  of  the  axis  of  the  canal,  or  a  width  of  200  feet 
in  all,  being  thus  limited  by  the  fact  that  the  single  row  of  sheet  piles 
intended  for  a  depth  of  13  feet  had  not  sufficient  penetration  to  admit 
of  dredging  to  10  feet  for  the  full  width  of  the  canal,  and  was  also 
insufficient  to  prevent  leakage  of  the  dike-filling  through  it  into  the 
channel. 

The  present  project  for  the  improvement  of  the  canal  contemplates 
driving  a  double  row  of  sheet  piling  to  a  depth  of  26  feet  along  the 
channel  face  of  each  dike,  dredging  the  area  between  the  dikes  to  a 
depth  of  20  feet,  continuing  the  channel  above  and  below  the  canal  to 
the  same  depth  in  river  and  lake,  and  rebuilding  the  decayed  portions 
of  the  timber  superstructure.  It  was  considered  sufficient  to  obtain  a 
depth  of  18  feet  and  to  postpone  obtaining  a  depth  of  20  feet  until  the 
general  project  for  a  continuous  depth  of  20  feet  along  the  entire 
water  route  shall  have  reached  a  more  advanced  stage.  The  estimated 
cost  of  obtaining  these  two  depths  is  as  follows: 

For  18  feet $365,000.00 

For  20  feet 513,559.40 

On  June  30, 1893,  the  pile  revetment  along  the  channel  face  of  each 
dike  was  completed,  and  a  channel  18  feet  in  depth  extended  from  the 
18-foot  curve  in  St.  Clair  River,  about  900  feet  above  the  canal,  for  the 
full  width  of  the  canal  (about  300  feet),  and  throughout  the  entire 
length;  thence  gradually  widening  to  380  feet  at  a  distance  of  300  feet 
below  the  canal;  thence  with  a  width  of  380  feet  a  further  distance  of 
3,300  feet. 

No  work  was  done  during  the  fiscal  year  and  the  condition  remains 
as  stated  in  previous  paragraph. 

That  portion  of  the  general  proje<»,t  calling  for  a  depth  of  20  feet  in 
the  canal  and  the  approaches  has  been  provided  for  in  the  river  and 
harbor  act  of  July  13,  1892,  for  *'Ship  channel  connecting  the  waters 
of  the  Great  Lakes  between  Chicago,  Duluth,  and  Buffalo." 

The  pile  revetment  along  the  channel  face  of  the  dikes  having  been 
completed,  the  rebuilding  of  the  decayed  portions  of  the  timber  super- 
structure constitutes  the  work  yet  to  be  done. 

This  timber  has  been  in  place  some  twenty-five  years  and  is  in  a  very 
bad  condition.  The  amount  necessary  to  rebuild  the  timber  super- 
structure is  estimated  to  be  not  less  than  $120,000;  and  this  entire 
amount  can  be  profitably  expended  during  the  fiscal  year  ending  June 
30,  1896.    The  necessity  for  this  work  is  very  urgent. 

Total cxpeiicliture  to  June  30,  1893 $760,222.86 

Expended  during  fiscal  year .60 

Total  expenditure  to  June  30,  1894 760,223.46 

St.  Clair  Flats  Canal  is  in  the  collection  district  of  Detroit,  Mich.  The  nearest 
port  of  eutry  is  Detroit.     Two  li^ht-houses  stand  upon  its  banks. 

Money  statement. 

July  1,  1893,  balance  unexpended $4, 587. 14 

June  30,  1894,  amount  expended  during  fiscal  year .60 

July  1,  18t)4,  balance  unexpended 4, 586. 54 


{Amount  (estimated)  required  for  completion  of  existing  project 120, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  120, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  *2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Jppropriationa  for  improving  St,  Clair  Flats  Canals  Michigan, 


June  23,1866 $80,000 

March  2, 1867 150,000 

July25,1868 86,000 

April  10, 1869 142,560 

July  11,1870 16,500 

March  3, 1871 1,500 

June  10, 1872 4,000 

March  3, 1873 100,000 


Jane  18, 1878 $5,000 

March  3, 1879 3,000 

June  14, 1880 2,500 

August  5, 1886 18,750 

August  11,1888 75,000 

Septemher  19, 1890 80,000 

Total 764,810 


NoTK. — The  appropriation  of  1852,  $20,000,  and  1856,  $45,000,  are  not  taken  account 
of  for  the  reason  that  they  did  not  enter  into  the  improvement  of  St.  Clair  Flats 
Canal,  tbo  first  haviug  heen  expended  in  huilding  a  dredge  and  the  second  in  dredg- 
ing the  South  Pass.  From  March  3,  1881,  the  amounts  allotted  for  operating  and 
care  of  St.  Clair  Flats  Canal  are  rendered  separately. 


M  M  6. 
OPERATING  AND  CARE  OF  ST.  CLAIR  FLATS  CANAL,  MICHIGAN. 

The  canal  is  in  the  immediate  charge  of  a  custodian,  who  reports  any 
violations  of  canal  regulations,  and  also  acts  as  inspector  whenever  any 
work  is  in  progress. 

During  October,  1893,  the  breaks  made  in  the  east  and  west  dikes  by 
the  steamers  C,  F,  Beihnan  and  Marina  were  repaired  at  a  cost  of 
$233.56. 

The  material  (principally  sand)  composing  the  dikes  is  held  in  place 
on  the  outside  faces  by  a  single  row  of  sheet  piling.  The  seas  receding, 
after  breaking  over  the  dikes  during  storms,  suck  the  sand  through 
this  piling  to  such  an  extent  as  to  make  large  holes  in  the  dikes,  some- 
times extending  at  least  half  way  through.  In  the  spring  these  holes 
are  filled  up  with  some  material  that  the  water  will  not  move.  Cedar 
bark  has  been  found  to  be  an  excellent  material  for  this  purpose,  and 
can  be  obtained  cheaply  in  this  locality.  Five  hundred  cords  of  this 
bark  were  purchased  and  placed  in  the  holes  washed  out  by  the  storms. 
At  those  places  along  the  dikes  where  the  earth  pressure  is  transmitted 
through  the  old  work  to  the  new  pile  revetment,  this  new  revetment 
was  tied  by  means  of  iron  rods  passing  through  the  dike  to  piles  in  rear 
of  the  dike.  Twenty-one  such  rods  were  placed  in  the  dikes  during  the 
fiscal  year. 

During  the  fiscal  year  ending  June  30,  1894,  the  ordinary  current 
expenses  of  operating  and  care  of  the  canal,  such  as  salary  of  custodian, 
ordinary  repairs  to  dikes,  trimming  willows,  etc.,  exclusive  of  the  amount 
named  above,  was  $3,358.02. 

The  estimated  cost  of  operating  and  care  of  canal  for  fiscal  year  end- 
ing June  30,  1895,  is  as  follows: 

Salary  of  custodian $1, 500 

Current  repairs  and  contingencies,  which  can  neither  be  foreseen  nor  esti- 
mated for  in  detail,  to  include  a  fair  proportion  of  the  expenses  of  the  office 
of  the  superintending  engineer  at  Detroit 3, 500 

Total 5,000 

All  of  which  is  provided  for  by  indefinite  appropriation  (section  4 
of  the  river  and  harbor  act  of  June  5,  1884). 

Total  expenditure  to  June  30,1893 $63,642,90 

Expended  during  fiscal  year  (exclusive  of  outstanding  liabilities) 3,586. 18 

lixpenditure  to  June  30, 1894 67,229.08 

Outstanding  liabilities  June  30, 1894 181.00 

Total  expenditure  to  June  30, 1894 67,410.08 
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St.  Clair  Flats  is  in  the  collei?tion  district  of  Detroit,  Mich.     The  nearest  port  of 
entry  is  Detroit.     Two  light-houses  stand  upon  its  banks. 

Money  statement. 

Amount  required  for  fiscal  year  ending  June  30,  1895 $5, 000. 00 

Balance  remaining  from  allotment  of  preceding  year $1, 938. 82 

Outstanding  liabilities,  partly  known  and  partly  estimated. . ..        300. 00 

1.(538.82 

Additional  all^itment  required  for  fiscal  year  ending  June  30, 1895 3, 361. 18 


Jppropi-iations  for  operating  and  care  of  St.  Clair  Flats  Canalf  Michigan, 
[Exi)endod  during  fiscal  year  ending  June  30.] 


1882 $8,783.69 

1883 5,668.87 

1884 2,532.15 

1885 ■ 4,906.59 

1886 9,539.11 

1887 1,819.53 

1888 1,510.00 

1889 20,315.00 


1890 $2,158.16 

1891 2,020.20 

1892 1,888.67 

1893 2,675.93 

1894 3,592.18 

Total 67,410.08 


Itemized  statement  of  cxpeiKlitures  incun-ed  on  account  of  appropriation  for  operating 
and  care  of  canals  and  other  works  of  varigation,  indefinite,  applied  to  operating  and 
care  of  St,  Clair  Flats  Canal,  Michigan,  for  the  fiscal  year  ending  June  SO,  1894, 


Date. 

No.  of 
vuucber. 

1M3. 
May  in 
to      > 
June  23) 
July     17 

2 
3 

8 

4 

Ang.     1 

1 

July  3-22 

2 

Sept.     1 

1 

2 
3 

Aug.  in 
to      S 
Sept.     2> 
Ang.   31 

4 
5 

July     ?5 

6 

Sept.    20 

7 

Oct.       2 

1 

16 

2 

Sept.    28 

3 

From  whom  irarvhased. 


Part  of  month  of  July,  1S9S. 

David  Watson 

Pay  roll,  July,  1893 

A .  Bower  &  Co 


Month  Qf  August,  1893, 

Payroll,  July,  1893 

David  Watson 

Month  of  September,  1893. 
Pay  roll,  August,  1893 


Articles. 


41  cords  codar  bark,  at  $1.60  per  cord. . 


1  carpenter,  8  days,  nt  $3  per  day 

2  laborers,  10  days,  at  $2  per  day , 

736  feet  B.  M.  oak  timber,  at  $40per  M  feet, 
600  feet  B.  M.  pine  timber,  at  $30  per  M 

feet. 


1  cnstodian 

I  oarsman,  etc 

121  cords  cedar  bark,  at  $1.60  per  oord. . 


Amount. 


$C5.G0 

21.00 
20.00 
29.44 
18.00 


125.00 
50.03 

193.  no 


David  Watson. 
J.S.  Nesbit  ... 


Peter  Koonig 

Saml.  F.  Hodge  &  Co. 


Michigan  Bolt  and  Nut 
Works,  by  B.  T.  Gilbert, 
secretary  and  treasurer. 

Payroll,  September,  1893... 

Month  of  October,  1893. 
Pay  roll,  September,  1893... 

Pay  roll,  part  Sept<»mber 
and  part  October,  1803. 

Dry  Dock  Engine  Works,  by 
A.  McVittie,  vice-presi- 
dent and  treasurer. 


1  cnstodian 

1  oarsman,  eto 

133  cords  cedar  bark,  at  $1.C0  per  cord . . . 

8  white  oak  piles,  288  linear  feet,  at  10 
cents  per  linear  foot.  j 

43  cords  codar  bark,  at  $1 .60  per  cord   . . 

23  fie  rods  with  turn  buckles,  washers,  ' 
and  nuts,  complete.  < 

257  pounds  bolts,  assorted,  nt  2|  cents 
per  pound.  { 


1  carpenter,  -12  days,  nt  $3  per  day. 
5  laborers,  50  days,  at  $2  per  day  . . 


I 


1  custodian 

1  oarsman,  etc 

1  carpenter,  11  days,  at  $3  per  day 

3  laborers,  31  days,  at  $2  per  dav 

666  pounds  liolts  and  washers,  at  7^  cents 

l>er  pound. 
100  pounds  spikes,  at  4  cents  per  pound. 


125.  CO 
50.00 

212.80 

28.80 

08.90 

220.00 

6.42 


38.00 
100.00 


125.00 
50.00 
33. 00 
G2.00 
49.90 

4.00 
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Itemized  statement  of  expenditures  incwrred  on  account  of  appropriation  for  opcraiing 
and  care  of  canals  and  other  ivorks  of  navigation,  indefinite,  applied  to  operating  and 
care  of  St.  Clair  Flats  Canal,  Michigan  ^  etc. — Continaed. 


Bate. 

No.  of 
voucher 

1W3. 
Sepk   S 

4 

18-22 

5 

KOT.       1 

1 

Oct.     34) 

3 

Dec.       1 

1 

1884. 
Jan.      2 

1 

SI 

1 

Feb.    28 

1 

Mar.     31 

1 

Apr.    16 

2 

12 

3 

Apr.    30 

land2 

23 

3 

May     ai 

1 

July      2 

1 

From  whom  parrhaaed. 


Month  of   October,   1898— 
Continued. 


A.  Bower  &  Co 

Peter  Eoenig 

Month  of  Novtmber,  1893. 
Pay  roll  October.  1803 


David  Watson 

Month  qf  Dteember,  18S8. 
Pay  roll  November.  1883. . . 

Month  of  January^  1894. 
Pay  roll  Dccomber,  1893 . . . 

Month  of  February,  1894. 
W.H.Mott 


Month  of  Marth,  1894. 
"W.n.Mott 


Month  of  April,  1894. 
W.H.Mott 


Articles. 


1.320  feet  B.M.  pine,  at  $35  peril , 

060feetB.M.oaJc,  at$40perM 

72  cordd  cedar  bark,  at  $1.00  per  cord. 


1  coatodian  — 
1  oarsmanfCtc  . 


•16^  eorda  cedar  bark,  at  $1.00  per  cord. 


I  custodian  — 
1  oaravan,  otc  . 


1  caatodian 

1  oarsman,  one-half  month,  at  $30  per 
month. 


Services  as  custodian,  between  Jan.  1 
and  31, 1884  (both  days  inclusive),  being 
1  mouth. 


Service*  as  custtidian,  between  Feb.  1 
and  28, 1804  (both days  inclusive),  being 
1  month. 


Amount. 


^G.20 
38.40 
1 15.  2C 


125.00 
50.00 


74.40 


125.00 
50.00 


125.00 
25.00 


2  Michigan  (.'arbon  Works,  by 
W.  R.  Burtelishaw,  secre- 
tary and  treasurer. 

3  n.  D.  Edwards  &  Co 


Month  of  May,  1894. 
1  and  2  ,  Pay  roll.  April.  1894 


ir.  D.  Edwards  &  Co. 


Month  of  June,  1894. 
Pay  roll,  May,  IKU 


23^  pounds  rope  manila.  at  8  cents  i>er 
pound . 

4  donblo  blocks,  at  $1.5.')  each I 

,^5  dozen  bolts,  ring  screws,  glnch.  at  i 
$2,80  per  dozen,  23  cents:  ,",  dozen 
bolts,  ring  screws,  ^'j.-ineh,  at  $.{.'.!0  |»er  1 
dozen,  27  cents;  ji  di>Ben  bolts,  ring  { 
screws,  i-ineh.  at  $1.60  ]»er  dozen.  00  \ 
oents;  total. $1.10.  Less  discount  33§  j 
per  cent,  37  cvuta.  r 


1  cnstodinn,  1  niontli.  at  $125  per  month  .. 

1  oarsman,  1  month,  at $50  per  month 

0  laborers,  59  days,  at  $2  por  day 

19^  pounds  twine  (binder),  at  10  rents  por 
pound. 


Month  of  July,  1894. 
Pay  roll,  June,  1804 


1  custodian.  I  month,  at  $125  per  month. 
1  oarsman,  1  month,  at  $50  i>cr  month 


1  custodian,  I  montli,  at  $125  per  month . 

1  oarsman,  1  month,  at  $50  per  month 

1  painter,  2  days,  at  $3  per  day 


125.00 


Services  as  cnstodisn  Ix'twoen  Mar.  1  and  '       125. 00 
Jl,  IS94  (both  days  inclusive),  being  1  ' 
month.  I 

3  tons  (6,000  ponndn)  net  homoMtead  U.  li. ,  85. 80 

fertilizer,  at  $28.60  i>er  ton. 


1.88 


6.20 
.73 


12,'..  00 

50.00 

118.  UO 

1.95 


125.  00 
50.00 


125.00 

50.00 
6.00 

3,  .'592. 18 
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M  M  7. 
IMPROVEMENT  OF  GROSSEPOINT  CHANNEL,  MICHIGAN. 

Between  the  lower  end  of  St.  Clair  Flats  and  the  deep  water  of  Detroit 
Eiver  the  only  known  obstruction  to  navigation  is  the  large  shoal  off 
Grossepoint,  known  as  Grossepoint  Flats.  At  ordinary  stages  of  water 
vessels  drawing  16  feet  can  cross  this  obstruction,  but  when  the  water 
is  as  low  as  it  has  been  during  the  last  few  years  vessels  drawing  more 
than  15  feet  can  pass  only  with  great  care  and  difficulty. 

The  river  and  harbor  act  of  August  11, 1888,  appro])riated  $75,000 
for  "improving  St.  Clair  Flats  Ship  Canal,  *  *  *  all  or  any  portion 
of  which  may,  in  the  discretion  of  the  engineer,  be  expended  in  dredg- 
ing Grossepoint  Channel."  The  sum  of  $5,000  was  consquently  reserved 
from  this  appropriation  for  the  removal  of  any  small  and  well-defined 
obstruction  that  might  be  found  at  Grossepoint,  as  well  as  for  making 
such  surveys  as  might  be  necessary  before  making  a  definite  project. 
A  small  shoal  was  removed  in  July,  1889,  but  no  more  such  obstruc- 
tions have  since  been  found. 

The  condition  of  affairs  was  such  that  any  increase  of  depth  could 
only  be  obtained  by  dredging  across  a  long  shoal  and,  (5onsequently, 
by  the  expenditure  of  a  large  sum  of  money. 

Grossepoint  Channel  forms  a  part  of  the  "ship  channel  connecting 
the  waters  of  the  Great  Lakes  betw.een  Chicago,  Duluth,  and  Buffalo,*' 
which  is  provided  for  in  the  river  and  harbor  act  of  July  13, 1892. 

All  information  concerning  the  work  at  this  point  will  be  found  in 
the  report  for  improvement  of  ship  channel  connecting  waters  ot  the 
Great  Lakes  between  Chicago,  Duluth,  and  Buffalo. 

Grossepoint  Channel  is  in  the  collection  district  of  Detroit,  Mich.  Windmill  Point 
Light-Houso  and  range  lights  are  in  close  vicinity. 

Money  statement. 

July  1, 1893,  balance  unexpended $3,  844. 05 

July  1, 1894,  balance  unexpended 3,814.05 


The  existing  project  for  Grossepoint  Channel  is  a  part  of  the  project  for  ship 
channel  connecting  waters  of  the  Great  Lakes  between  Cnica^o,  Duluth,  and  Buffalo. 
The  requirements  of  sections  2  of  river  and  harbor  acts  ot  1866  and  1867  will  be 
complied  with  in  the  report  for  last-named  work. 


M  M8. 

IMPROVEMENT  OF  DETROIT  RIVER,  MICHIGAN. 

Originally  the  channel  at  Limekiln  Crossing,  Detroit  River,  could  not 
be  depended  upon  for  more  than  13  feet  of  water,  the  ordinary  depth 
being  much  affected  by  the  direction  of  the  wind.  As  originally  pro- 
jected in  1874  the  improvement  at  this  point  was  to  consist  of  a  curved 
channel  300  feet  wide,  with  a  uniform  depth  of  20  feet,  and  the  origi- 
nal estimate  was  based  upon  this  project. 

In  1883,  it  was  wisely  determined  to  so  modify  the  project  as  to  secure 
a  straight  channel,  the  least  width  of  which  should  be  300  feet,  with  a 
somewhat  greater  width  at  each  end,  utilizing  the  work  already  done. 

In  1880  this  was  further  modified  to  the  end  that  the  width  of  the 
channel  should  be  increased  to  400  feet  by  removing  an  additional  100 
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feet  from  the  western  (American)  side;  in  1888  a  further  additional 
width  of  40  feet  on  the  western  side  was  authorized,  as  the  lowest  bid 
under  the  final  appropriation  was  so  low  that  the  money  available  was 
sufficient  to  pay  for  the  increased  excavation. 

The  estimated  cost  of  a  400  foot  channel  was  $1,374,500.  The  total 
amount  expended  up  to  June  30,  1801,  was  $702,122.04,  and  the  result 
has  been  a  channel  440  feet  in  width,  thus  accomplishing  one-tenth  more 
work  than  was  estimated  for  at  a  cost  of  but  little  more  than  half  the 
estimate.  Gratifying  as  this  is,  tLe  benefit  to  commerce  is  far  beyond 
the  amount  of  the  original  estimate,  and  since  the  excavation  is  through 
rock  the  improvement  will  be  permanent. 

The  present  i)roject  contemplates  the  removal  of  such  shoals  in  Detroit 
River  between  the  city  of  Detroit  and  Lake  Erie  as  obstruct  navigation. 

No  work  has  been  in  progress  during  the  fiscal  year.  The  only  work 
done  to  date  under  the  present  project  was  an  examination  of  the  chan- 
nel from  Ballards  Reef  to  the  head  of  Limekiln  Crossing. 

This  work  was  done  with  a  sweejnng  scow,  and  an  area  of  2^  miles 
long  and  from  800  to  1,000  feet  wide  was  swept,  the  longitudinal  axis 
of  this  area  being  marked  by  the  range  lights  at  the  head  of  Grosse 
Isle.  An  unexpected  stat^  of  affairs  was  discovered.  Large  bowlders 
were  found  scattered  along  in  the  channel  and  some  bed  rock  was  found 
above  the  grade  of  the  bottom  of  Limekiln  Crossing.  The  channel  is 
navigable  for  vessels  drawing  not  more  than  16J  feet. 

All  the  bowlders  and  bed  rock  in  and  near  the  channel  will  have  to 
be  removed  to  the  same  grade  as  the  Limekiln  Crossing  work,  in  order 
to  render  Limekiln  Crossing  and  the  ship  channel  connecting  waters 
of  the  Great  Lakes  between  Chicago,  Duluth,  and  Buff'alo  available  for 
a  20- foot  navigation. 

The  approved  estimate  for  obtaining  a  channel  20  feet  deep  and  800 
feetwide  from  the  head  of  Ballards  lieef  to  the  head  of  Limekiln  Cross- 
ing is  $180,000,  of  which  $28,742.00  is  available  from  appropriation  made 
under  previous  estimate,  leaving  $151,257.34  to  be  appropriated,  all  of 
which  will  be  required  during  fiscal  year  ending  June  30,  1890. 

A  map  showing  the  obstructions  in  Detroit  liiverfrom  Ballards  Eeef 
to  Limekiln  Crossing  and  from  Limekiln  Crossing  to  section  8,  ship 
channel,  is  forwarded  herewith. 

Total  expemliture  to  June  30,  1893 $703,947.21 

£zpended  duriug  fiscal  year 420. 54 

Total  expenditure  to  Jnne  30,  1894 704, 367.  75 

The  work  is  in  the  collection  district  of  Detroit,  Mich.  The  nearest  port  of  entry 
is  Detroit.  The  nearest  United  Spates  liji^ht-houses  are  Mammy  Judy  arm  tlie  range 
lights  at  the  head  of  Grosse  Isle,  ahout  5  miles  distant. 

Money  statement, 

July  1,  1893,  halance  unexpended $29, 163. 20 

June  30, 1894,  amount  expended  during  fiscal  year 420. 54 

July  1, 1894,  halance  unexpended 2S,  742.  (56 

(Amount  (estimated)  required  for  completion  of  existing  project 151. 257.  34 
Amountthatcan  heprotitahly  expended  in  fiscal  year  endin.ii:  Juue30, 1H96  151, 257.  'M 
Suhmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harhor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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AjyprojiriaiioHS  for  improving  Detroit  Bicer,  Michigan. 

Jniio23,l874 $25,000  |  July  4, 1884 $200,000 

Juno  18, 1878 100,000     Augusts,  1886 37,500 

Marcli3,1879 50,000     August  11, 1888 130,500 

June  14,1880 50,000     July  13, 1892 30,000 

March  3, 1881 50,000  

August  2, 1882 60,000  I  Total 733,000 


COMMEi:C1AL   STATISTICS. 


Cwnmerce  of  Detroit  Biter  during  tlw  season  of  1893 ^  comprinng  staples  onltf,  and  only 
such  staples  as  cleared  from  United  States  ports* 


Commodities.  Amonnta.  Tobs. 


Iron  ore  and  fin  isbciliroii G,  800,521 

Coal 0,921,303 

Wheat bimbeU..       70. 510,116  i  2,137.  i:»5 

Flour barrels..         9,528,791  052.87J> 

Corn b«iabelH-.,      57,000,309  1,612.808 

Flaxaecd do....         4.024.154  .  UO.  125 

Malt,  l>arley,  and  oats do.....      28,153,832  ;  63.J.96L 

Copper  opo 87, 993 

Stoao ;  219. 695 

Salt barrels.. I           443,780  «H,2»0 

PrOA-iRioDB 325.500 

Lumber fcetB.M-.      929,081,000  i  1,393.621 

Sliingles pieceB..'      28,033,000  4.6^3 

Latha do....       16,310.000  I  3,200 

Gem«nt barrels..            740,506  ,  10S,7Ha 

UncbiRHi fled  freight 1,640.692 

Telegraph  polea plo<«j»..             171,480  '  21.20) 

Ce<lar  posts do....         3,401»C80  22,5^)0 

Xnmbcr  of  vossols,  r.3,165;  tonnage,  23,091,889  (cxclusivo  of  Cnnadiun  vessels). 

Total  nnmber  of  vessels  and  tonnage  cleared  from  all  the  collection  ditttricts  on  the  chain 

of  lakes. 

Vc8.s<ls ^ 51,649 

Registere<l  tonnage  , 34,571,208 

Nninher  of  cars  loaded  that  crossed  Detroit  River  during  1S93. 

Eastbouml 183,618 

Westbound 121.323 

Total 304,941 

Tounage  at  an  average  of  15  tons  per  car ^ 4, 574, 115 


M  M  g. 

REPORT  OF  BOARD  OF  ENGINEERS  UPON  RAFT-TOWING  ON  THE  GREAT 
LAKES  AND  THEIR  CONNECTING  WATERS. 

[Printed  in  House  Ex.  Doc.  No.  22,  Fifty-third  Congress,  second  session.] 

United  States  Engineer  Office, 

Detroit^  Mick.,  November  9^  1893. 
General:  The  Board  of  Officers  of  the  Corps  of  Eiijrineers,  U.  S. 
Army,  authorized  by  joint  resolution  of  Congress,  approved  February 
3, 1803,  and  convened  by  Special  Orders,  :No.  7,  headquarters  Corps  of 
Engineers,  U.  S.  Army,  February  23,  1803,  ^^to  investigate  the  subiect 
of  raft-towing:  on  the  Great  Lakes  and  their  connecting  waters,  and  to 
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report  to  Congress  as  to  what  restrictions,  if  any,  should  be  placed 
npon  the  size  and  manner  of  constructing  and  towing  rafts  ui)on  said 
Great  Lakes  and  their  connecting  waters,''  has  the  honor  to  submit  the 
following  report: 

The  detailed  proceedings  of  the  Board,  together  with  the  arguments 
and  statistics  presented  by  the  various  interests  concerned,  are  for- 
warded herewith  as  appendices*  as  follows: 

Appendix  A,  ProceodiiiKS  of  tho  board. 

Appendix  B.  Brief  of  the  Lake  Carriers'  Association. 

Appendix  C.  Brief  of  the  Raft-Towing  Association. 

Appendix  D.  Reply  to  latter  by  the  Lake  Carriers'  Association. 

Appendix  E.  Letter  from  Capt.  D.  C.  Kingman^  Corps  of  Engineers,  U.S.  A. 

The  Board,  after  duly  considering  the  subject  as  presented  by  both 
parties,  viz,  the  Lake  Carriers'  Association  and  the  Kaft-Towing  Asso- 
ciation, taken  in  connection  with  the  jiersonal  knowledge  and  experi- 
ence of  the  individual  members  of  the  Board,  concludes: 

(1)  That  raft-towiug,  a«  now  conducted  on  the  Great  Lakes  and  their 
connecting  waters,  is  a  serious  impediment  to  navigation,  and  is  a 
menace  to  life  and  property. 

(2)  That  it  causes  great  inconvenience  and  expense  to  the  Govern- 
ment by  the  destruction  of  buoys,  stakes,  and  other  marks  placed  to 
deiine  the  channels. 

(3)  That  this  displacement  of  buoys,  stakes,  etc.,  adds  materially  to 
the  risks  of  navigation. 

(4)  That  raft  towing  should  be  regulated  by  clear  and  comprehensive 
laws  which  shall  include  adequate  x)enalties  for  their  violation. 

The  Board,  therefore,  recommends  the  following  legislative  restric- 
tions: 

(1)  That  the  towing  of  logs  in  what  are  known  as  "bag"  or  "sack'' 
rafts  on  the  open  waters  of  the  Great  Lakes  shall  be  permitted;  but 
that  every  vessel  having  a  raft  in  tow  shall*  carry,  between  sundown 
and  sunrise,  in  addition  to  the  colored  signal  lights  prescribed  by 
Treasury  Eegulations,  two  white  lights  showing  all  around  the  horizon 
not  less  than  8  feet  apart  and  in  a  horizontal  line,  and  at  least  20  feet 
above  the  deck ;  that  for  use  in  thick  or  foggy  weather  said  vessel  shall 
carry  what  is  known  as  a  screeching  whistle,  to  be  sounded  under  the 
same  rules  and  regulations  for  giving  fog  signals  as  are  now  in  force 
upon  steamers  having  tows;  the  use  of  such  screeching  whistles  upon 
vessels  not  having  rafts  in  tow  being  declared  illegal  except  for  fire  or 
police  boats  engaged  in  their  duties  as  such ;  and  that  each  failure  to 
display  said  lights  or  to  sound  said  whistle  shall  constitute  a  separate 
ofiense,  punishable  as  hereinafter  provided  for. 

(2)  That  it  shall  be  the  duty  of  every  vessel  towing  a  raft  to  give  at 
least  half  the  channel  way  wherever  the  width  of  channel  will  permit 
to  vessels  passing  in  the  same  or  an  opposite  direction,  and  each  failure 
to  thus  give  way  when  practicable  shall  constitute  an  offense,  punish- 
able as  hereinafter  provided  for. 

(3)  That  it  shall  be  the  duty  of  every  vessel  having  a  raft  in  tow  to 
avoid  running  over  or  against  Government  buoys,  stakes,  or  other  chan- 
nel marks,  wherever  and  whenever  practicable ;  that  the  willful  destruc- 
tion or  displacement  of  any  of  said  buoys,  stakes,  or  other  channel 
marks  shall  constitute  an  offense,  i)unishable  as  hereinafter  provided 
for;  and  that,  furthermore,  in  case  of  the  unavoidable  destruction  or 
displacement  of  any  of  said  buoys,  stakes,  or  other  channel  marks,  it 

*  Not  reprinted  j  printed  in  House  Ex.  Doc.  No.  22,  Fifty-third  Congress,  second 
session. 
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shall  be  the  duty  of  the  master  or  other  person  in  charge  of  said  tow- 
ing vessel  to  report  the  fact  to  the  light-house  inspector  of  the  district 
by  telegraph,  if  possible,  and  if  not  possible,  then  by  mail  or  otherwise, 
at  the  earliest  practicable  moment. 

(4)  In  all  channefs  and  harbors  marked  by  buoys,  stakes,  or  other 
channel  marks,  or  where  x)assage  between  piers,  or  alongside  of  revetted 
banks  is  necessary,  rafts  shall  be  so  constructed  that  the  boom  logs 
surrounding  the  rafts  shall  overlap  each  other,  outward  and  aft,  from 
front  to  rear,  at  least  3  feet,  and  be  fastened  together  by  chains,  ropes, 
or  other  fastenings  short  enough  to  i>reventthe  laps  straightening  out, 
and  failure  to  so  construct  each  raft  shall  be  an  offense,  punishable  as 
hereinafter  provided  for. 

(5)  That  in  and  through  connecting  and  connected  waters  of  the 
Great  Lakes,  such  as  harbors  and  rivers  with  narrow  entrances  and 
channels,  no  bag  rafts  shall  be  permitted,  under  penalty  as  hereinafter 
provided  for. 

^0)  That  when  any  vessel  and  its  tow  of  logs  in  bag  or  sack  rafts  are 
obliged  by  stress  of  weather  to  take  refuge  between  entrance  piers,  or 
in  any  narrow  channel  of  a  river  or  harbor,  the  burden  of  proof  as  to 
the  necessity  of  so  taking  refuge  being  upon  the  towing  vessel,  the  raft 
shall  be  at  once  reconstructed  so  as  to  leave  at  least  half  the  channel- 
way  clear,  and  the  whole  raft  shall  be  moved  as  soon  as  possible  out  of 
the  way  of  passing  vessels;  and  that  ea<5h  and  every  period  of  twenty- 
four  hours  after  the  first  twenty-four  hours  that  said  raft  shall  be  left 
in  shape  to  obstruct  navigation  shall  constitute  a  separate  offense,  pun- 
ishable as  hereinafter  provided  for. 

(7)  That  for  entering  and  navigating  all  harbors  with  narrow  chan- 
nels, all  rivers  navigated  by  vessels  other  than  rafting  tugs,  except  in 
the  rivers  St.  Mary,  St.  Clair,  and  Detroit,  said  harbors  or  rivers  being 
on  or  connecting  with  any  of  the  Great  Lakes,  and  for  entering  or  pass- 
ing through  the  Portage  Lake  Ship  Canals  across  Keweenaw  Point, 
Michigan,  logs  shall  be  made  into  crib  rafts,  with  the  logs  essentia,lly 
parallel  to  each  other  in  the  direction  of  raft  length,  and  be  held  together 
by  frequent  cross  sticks,  chains,  or  cables;  and  that  rafts  shall  not  l>e 
of  greater  dimensions  either  way  than  50  feet  wide  by  600  feet  long,  and 
if  longer  than  300  feet,  shall  be  bandied  by  two  tugs  of  sufficient  power 
to  properly  control  them.  Each  faihire  to  comply  with  this  restriction 
shall  constitute  an  offense,  punishable  as  hereinafter  provided  for. 

(8)  That  raft- towing  through  either  the  Hay  Lake  Channel  or  the  St. 
Clair  Flats  Canal  shall  be  entirely  prohibited  under  penalty  as  herein- 
after ])rovided  for. 

(9)  That  on  the  St.  Marys  Kiver  between  Sault  Ste.  Marie  and  the 
bead  of  Mud  Lake,  at  a  point  2  miles  below  the  position  of  the 
Encamjiment  Crib  Light,  rafts  shall  not  exceed  6C0  feet  in  length  and 
CO  feet  in  width;  that  they  shall  be  securely  fastened  by  cross-ties,  or 
otherwise,  to  preserve,  as  far  as  possible,  a  uniform  width;  that  each 
raft  shall  be  handled  by  not  less  than  two  tugs  of  sufficient  x>ower  to 
keep  the  raft  under  control  and  to  move  it  to  one  side  of  the  channel 
sufficiently  to  permit  vessels  to  pass;  and  that  each  failure  to  comply 
with  this  restriction  shall  constitute  an  offense  punishable  as  herein- 
after provided  for. 

(10)  That  on  the  St.  Clair  and  Detroit  rivers,  rafts  shall  not  exceed 
in  length  1,200  feet,  nor  in  width  100  feet;  that  they  shall  be  securely 
cross-tied  to  preserve  uniform  width;  and  that  each  failure  to  comply 
with  this  restriction  shall  constitute  an  off*ense  punishable  as  herein- 
after provided  for. 
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(11)  That  for  tLe  willful  violation  of  any  of  the  foregoing  restrictions 
the  towing  vessel  shall  be  liable  to  a  fine  of  not  less  than  $100,  and  not 
more  than  $1,000 ;  and  the  master  or  other  person  at  the  time  in  charge 
of  the  towing  vessel  shall  be  imprisoned  for  not  less  than  one  month 
and  not  more  than  six  months  for  each  offense,  at  the  discretion  of  the 
United  States  court  having  jurisdiction;  and  that  in  addition  to  the 
penalties  thus  imposed  the  towing  vessel  shall  be  liable  at  civil  action 
for  damages  occurring  as  a  result  of  said  willful  violation  of  these 
regulations. 
All  of  which  is  respectfully  submitted. 

O.  M.  PoE, 
ColoiieU  Corps  of  Engineers, 
BvU  Brig.  General^  U.  8.  A. 
Ghas.  E.  L.  B.  Davis, 

Major  ^  Corps  of  Engineers, 
Clinton  B.  Sears, 

Major  J  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  TJ.  8.  A. 
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IMPROVEMENT    OF    RIVERS    AND   HARBORS  ON  LAKE   ERIE,    WEST  OF 

ERIE,  PENNSYLVANIA. 


REPORT  OF  LIEUT  COL.  JARED  A.  SMITH,  CORPS  OF  EXGIXEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  MoiiToe  Harbor,  Michigan. 

2.  Toledo  Harbor,  Ohio, 

3.  Port  Clinton  Harbor,  Ohio. 

4.  Sandusky  Harbor,  Ohio. 

5.  Sandusky  River,  Ohio. 

6.  Huron  Harbor,  Ohio. 

7.  Vermillion  Harbor,  Ohio. 

8.  Bla^k  River  Harbor,  Ohio. 


9.  Olereland  Harbor,  Ohio. 

10.  Fairport  Harbor,  Ohio. 

11.  Ashtabula  Harbor,  Ohio. 

12.  Conneaut  Harbor,  Ohio. 

13.  Removing    sunken  vessels    or  craft 

obstructing  or  endangering  navi- 
gation. 


United  States  Engineer  Office, 

Cleveland^  Ohio,  July  ,9,  1894. 
General  :  I  have  the  honor  to  forward  herewith  annual  rei>orts  for 
works  in  my  charge  for  fiscal  year  ending  June  30,  1894.  In  carrying: 
on  the  works  of  river  and  harbor  improvement,  I  have  been  very  faiili- 
fully  and  cai>ably  assisted  by  Mr.  William  T.  Blunt  and  Mr.  F.  S.  Bur- 
rowes,  United  States  assistant  engineers. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Lieut  Col.j  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


N  N  I. 
IMPROVEMENT  OF  MONROE  HARBOR,  MICHIGAN. 

In  1834  the  Kaisin  River  emptied  into  Lake  Erie  at  the  southerly  end 
of  a  low,  marshy  peninsula  lying  between  the  channel  and  the  lake. 
The  water  at  the  mouth  was  very  shallow,  being  over  a  bar  on  which 
the  deepest  soundings  were  only  5  feet. 
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A  plan  was  proposed  to  improve  the  cbaimel  by  cutting  a  canal  across 
the  neck  of  the  peninsula  and  extending  piers  from  its  mouth  to  a  depth 
of  10  feet  in  the  lake.  The  canal  thus  planned  was  4,000  feet  long,  100 
feet  wide,  and  10  feet  deep,  with  sides  protected  by  oak  sheet  piling 
secured  above  water  to  waling  pieces  bolted  to  heavy  oak  piles. 

The  amount  expended  in  construction  and  maintenance  of  the  chan- 
nel from  1835  to  1882,  inclusive,  was  $213,515.27. 

The  original  construction  was  completed  many  years  ago,  and  a  light- 
house and  keeper's  dwelling  were  erected  on  the  outer  end  of  the  north 
pier.  The  piers  diverge  so  that  the  entrance  is  about  200  feet  wide.  In 
the  remaining  channel  of  the  river  to  the  wharves  at  Monroe,  a  distance 
of  2J  miles  from  the  lake,  the  depth  is  9  feet  or  more,  and  about  the 
same  depth  is  maintained  over  the  bar. 

All  depths  given  refer  to  mean  lake  level,  and  the  actual  depths  are 
greater  or  less  according  to  the  stage  of  water  in  the  lake.  In  strong 
westerly  winds  the  water  is  blown  from  the  west  end  of  the  lake,  and 
the  surface  leVel  at  the  mouth  of  the  liaisin  Eiver  has  occasionally 
dropped  to  a  plane  7  feet  below  mean  lake  level.  Easterly  winds,  on 
the  other  hand,  raise  the  surface  level  at  that  point,  so  that  in  extreme 
cases  the  surface  is  about  5  feet  above  the  mean  level.  The  extreme 
range,  mainly  due  to  winds,  in  the  last  two  years  is  approximately  12 
feet.  The  figures  are  given  as  approximate  only,  for  the  reason  that 
the  gauge  readings  have  been  taken  at  stated  hours  each  day,  and  it 
therefore  happens  that  the  extreme  range  is  not  taken  unless  its  time 
coincides  with  the  hour  of  reading  the  gauge. 

In  1886  a  project  was  adopted  to  repair  the  piers  and  canal  revet- 
ment and  to  dredge  channel  if  necessary.  The  original  estimate  of 
cost  was  $20,000.  The  work  being  old,  however,  deteriorated  faster 
than  the  repairs  were  made  under  very  small  appropriations,  so  that  in 
1891,  alter  $12,000  had  been  expended,  covering  five  years,  it  becrame 
necessary  to  increase  the  estimate  for  completion  to  $26,000,  which  was 
equivalent  to  making  the  original  estimate  $38,000. 

The  appropriations  made  under  the  project  for  repairs,  etc.,  approved 
in  1886,  are  as  follows: 

August  5,  1886 $2,000.00 

August  11, 1888 5,000.00 

September  19,  1890 5,000.00 

July  13,  1892 10,000.00 

Total 22,000.00 

Total    of  appropriations    for    constrnctioii,  maintenance,  and    repairs, 
1835  to  1892,  inclusive 235,515.27 

Amount  expended  on  i)roject  of  1886  to  June  30,  1893,  including  liabil- 
ities  •. 14,569.83 

Amount  expended  in  last  fiscal  year 7,  345. 17 

Total 21,915.00 

At  date  of  last  annual  report  the  repairs  of  superstructure  of  north 
pier  had  been  commenced,  the  work  being  done  by  hired  labor  and 
purchases  in  open  market,  as  the  most  economical  and  advantageous 
method. 

The  repairs  were  commenced  June  o,  1893,  and  completed  September 
23,  1893.  The  sui)er8tructure  of  north  pier  was  rebuilt  throughout  its 
entire  length,  except  the  pier  head  upon  which  the  light-house  and 
dwelling  stand.  This  included  a  total  length  of  1,122  linear  feet  of 
superstructure,  852  feet  of  which  is  24  feet  wide,  115  feet  is  8  feet  wide, 
and  155  feet  is  10  feet  wide.  The  superstructure  is  6  courses,  or  6  feet 
high  from  water  level. 
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In  this  repair  tlie  following  accounts  appear  for  material  and  labor: 

204,566  feet,  B.  M..  pino  timber $5,265.10 

6,240  pounds  driftbolts 115.42 

105i  cords  stone 627.72 

2,400  pounds  spikes 59.00 

24  pounds  iton .54 

Tools 18.29 

Hire  of  boat  and  scow 50. 25 

Superintendence  and  labor 1, 805. 48 

Steamer  and  crew 198. 67 

Total  paid  out  for  repairs  on  north  pier 8, 140. 47 

The  repairs  included  tearing  away  all  the  old  superstructure,  wood 
and  iron  work;  removing  and  replacing  several  hundred  cords  of 
stone;  straightening  and  driving  several  thousand  pounds  of  drift- 
bolts  taken  from  the  old  work,  and  doing  much  other  work  which 
would  not  be  required  in  an  entirely  new  construction. 

By  multiplying  the  amounts  of  new  material  purchased,  by  the  con- 
tract i)rices  for  new  material  at  Huron,  the  nearest  similar  work  on 
Lake  Erie,  and  adding  thereto  the  cost  of  superintendence,  which  was 
included  in  the  foregoing  statement,  it  will  be  seen  that  the  new  mate- 
rials only  at  the  contract  prices  would  cost  as  much  as  the  entire  work, 
old  and  new,  by  hired  labor  and  open  purchases.  The  recommenda- 
tion to  do  the  work  by  the  method  described  has  therefore  been  fully 
justified. 

The  south  pier  and  the  old  revetments  in  canal  are  in  need  of  exten- 
sive repairs  for  the  preservation  of  the  channel.  It  is  believed  that 
the  amount  estimated  for  the  completion  of  repairs  will  be  sufficient, 
provided  the  appropriations  be  not  too  long  delayed. 

The  commerce  of  Monroe  is  very  small,  so  that  no  further  deepening 
of  the  channel  is  likely  to  be  required.  The  old  pier  and  part  of  the 
revetment  of  canal  should,  however,  be  repaired,  and  it  is  therefore 
recommended  that  the  balance  of  $16,000,  previously  estimated,  should 
be  appropriated  in  a  single  sum. 

No  .commercial  statistics  were  received. 

The  harbor  of  Monroe  is  in  the  collection  district  of  Detroit,  Mich.  There  is  a 
light-house  on  the  outer  end  of  the  west  pier. 


Money  statement. 


July  1, 1893,  lialance  unexpended $9,692.72 

June  30, 1894,  amount  expended  during  fiscal  year 9, 592. 72 

July  1, 1894,  balance  nnexpended 100. 00 

July  1, 1894,  outstanding  liabilities 15.00 

July  1, 1894,  balance  available 85.00 

{Amount  (estimated)  required  for  completion  of  existin/j  project 16, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1896  16, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


N  N  2. 

IMPROVEMENT  OF  TOLEDO  HARBOR,  OHIO. 

The  original  project  for  improving  this  harbor  was  adopted  in  1866, 
pursuant  to  the  lequirement  of  river  and  harbor  act  approved  June  23, 
1866,  which  appropriated  $20,000  for  the  improvement.    The  project 
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provided  for  improving  the  old  cliannel  throngh  Manmee  Bay  by  dredg- 
ing to  a  depth  of  12  feet  and  width  of  200  feet.  The  plan  was  amended 
from  time  to  time  as  necessities  increased,  until  the  old  channel  had  been 
dredged  to  a  depth  of  16  feet  In  1892  it  had  filled  somewhat,  so  that  the 
mid-channel  depth  was  about  15.5  feet. 

The  total  amount  appropriated  and  expended  on  the  old  channel  is 
$724,332.61. 

In  1887  a  project  was  approved  by  the  Secretary  of  War  for  a  straight 
cliannel  through  Maumee  Bay,  in  compliance  with  previous  acts  of  Con- 
gress. The  channel  was  so  located  as  to  utilize  the  old  channel  as  far 
::fl  possible,  and  was  to  be  200  feet  wide  at  the  bottom  and  17  feet 
deep. 

Upon  the  basis  of  protecting  the  channel  by  revetments  or  piers 
through  at  least  a  part  of  its  length,  the  cost  of  the  project  was  esti- 
mated .to  be  $1,875,000. 

Expenditares  incurred  on  straight  channel  to  June  30, 1893 $488, 892. 95 

Incurred  in  last  fiscal  year 94, 312. 53 

Previous  to  June  30,  1893,  the  channel  had  not  only  been  dredged 
throughout  practically  as  planned  but  much  of  it  had  filled,  more  or 
less,  and  had  been  re-dredged. 

In  1893  the  officer  in  charge  of  the  work  urged  the  necessity  of  a 
wider  channel  than  200  feet,  and  this  has  been  approved  for  the  lake 
subdivision,  which  includes  the  part  between  tlie  range  lights  and  the 
lake. 

At  the  beginning  of  the  fiscal  year  the  channel  had  been  consider- 
ably filled  by  drift  and  silt.  The  parts  between  the  range  lights  at  the 
tarn-out  and  the  mouth  of  the  river  have  filled  an  amount  which  makes 
the  annual  average  thus  far  closely  approximate  C  inches.  The  lake 
subdivision  has  been  more  recently  completed  and  the  observations  for 
ascertaining  the  amount  of  fill  have  been  less  extensive,  but  doubtless 
the  average  will  be  less  than  for  the  part  nearer  the  river. 

For  a  further  discussion  of  this  part  of  the  subject  I  refer  to  the 
report  of  Mr.  William  T.  Blunt,  assistant  engineer,  appended  hereto. 

The  drawing  showing  channel  sections  mentioned  by  Mr.  Blunt  is 
forwarded  to  accompany  this  report,  and  also  a  map  of  Maumee  Bay 
showing  the  location  of  straight  channel,  and  a  part  of  Maumee  River 
showing  the  part  over  which  the  improvement  is  to  be  extended  iu 
accordance  with  plans  already  approved. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  a  con- 
tract with  Messrs.  G.H.  Breymann  &  Bros.,  of  Toledo,  Ohio,  for  dredg 
ing  iu  the  straight  channel.    Dredging  has  been  continued  during  the 
year  except  when  suspended  for  the  winter,  from  November  24, 1893,  to 
April  1, 1894,  inclusive. 

The  amount  dredged  during  the  year  is  as  follows : 

Cubic  yards. 

From  inner  Bection - 36,  638 

From  tnrn-ont  section 974 

From  outer  section 242,  744 

Total 280,356 

The  fill  is  mainly  near  the  banks  of  the  cut,  as  shown  in  the  drawing 
with  Mr.  Blunt's  report.  In  clearing  the  channel,  therefore,  the  cuts 
have  been  made  near  the  banks  and  deeper  than  the  grade  which  is 
intended  to  be  maintained.  In  the  outer  and  turn-out  sections  the  cuts 
have  a  depth  of  about  19  feet,  and  in  the  inner  section  cuts  have  b^n 
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aboat  20  feet  deep.  Most  of  the  channel  now  has  a  middle  depth  of 
12  feety  but  most  of  the  inner  division  has  that  depth  in  the  middle 
only,  and  on  the  outer  edges  it  is  very  much  less. 

The  question  of  maintaining  the  channel  was  discussed  in  the  Annual 
Reports  for  1892  and  1893,  with  the  conclusion  that  it  could  be  beat 
<loiie  by  dredging  and  that  the  dredging  could  be  most  satisfactorily 
iind  economically  done  by  a  dredging  plant  owned  by  the  United  States. 

Under  authority  of  the  Chief  of  Engineers  the  plant  has,  therefore, 
been  purchased,  consisting  of  the  dredge,  4  scows,  and  1  tug.  Three 
of  the  scows  are  dump  scows,  and  one  has  a  flush  deck.  It  has  been 
foond  that  owing  to  the  long  distance  to  which  part  of  the  material 
must  be  towed  that  three  dump  scows  are  not  enough.  Authority  has, 
therefore,  been  obtained  to  purchase  another  scow,  and  that  will  soon 
be  added  to  the  fleet. 

The  river  and  harbor  act  of  July  13, 1892,  provided  that  a  part  of  the 
appropriation  might  be  used,  in  the  discretion  of  the  Secretary  of  War, 
in  removing  shoal .  in  old  channel  and  in  extending  the  improvement 
up  the  Maumee  River. 

The  last  Annual  Report  explained  the  reason  why  it  was  considered 
inadvisable  to  attempt  any  more  dredging  in  the  old  channel.  A  sur- 
vey of  the  river  from  its  mouth  to  the  bridge  of  the  Pennsylvania  Rail- 
road Company,  about  4  miles  above,  disclosed  a  shoal  place  in  the  part 
kMown  as  the  "Crossing,"  between  the  bridge  mentioned  and  the 
bridge  of  the  Wheeling  and  Lake  Erie  Railroad  Company,  some  dis- 
tance below. 

A  communication  was  submitted  to  the  Chief  of  Engineers  March 
11^  1894,  to  dredge  a  channel  through  the  shoal,  cutting  to  a  depth 
of  19  feet  between  the  curves  of  18  feet  depth,  and  to  make  the  chan- 
nel so  dredged  400  feet  wide.  This  recommendation  was  approved. 
The  estimated  cost  was  as  follows :  Dredging  150,000  cubic  yards,  at 
12  cents,  $18,000. 

This  amount  is  to  be  expended  as  far  as  may  be  necessary  in  operat- 
ing the  new  dredge  plant  recently  purchased.  The  dredge  commenced 
work  upon  this  channel  on  May  8,  1894;  on  June  30  it  had  worked 
thirty  days  and  had  removed  28,102  cubic  yards  of  material.  Consid- 
erable delay  was  caused  by  the  necessity  for  towing  the  dump  scows  a 
long  distance,  and  it  is  to  prevent  such  delays  that  another  scow  is  to 
be  purchased. 

The  officer  in  charge  6f  the  improvement  hoped  to  have  procured  a 
dredging  plant  which  would  have  far  less  delays  from  breakage  of 
machinery  than  has  been  usual  among  other  dredges  on  the  lake. 
Experience  here  has  been  that  in  the  flrst  year  many  delays  occur 
from  accidents  of  various  kinds,  owing  to  imperfections  in  the  machin- 
ery or  its  adjustments. 

The  cost  of  operation  of  the  plant,  however,  including  all  delays  and 
repairs,  has  been  a  trifle  less  than  the  estimate  of  12  cents  per  yard, 
M'hich  is  as  low  as  the  lowest  contract  price  obtained  in  this  district  for 
many  years. 

The  original  cost  of  the  straight  channel  was  made  upon  no  definitely 
matured  plans.  It  was  estimated  that  the  amount  of  dredging  would 
be  1,580,000  cubic  yards,  and  that  the  price  per  yard  would  be  14  cents. 
The  details  of  the  balance  of  the  estimate,  however,  do  not  appear  in 
the  records  of  this  office. 

In  1893  the  officer  in  charge  of  the  improvement  submitted  recom- 
mendations regarding  the  method  of  completing  the  improvement,  with 
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a  view  to  revising  the  estimate  of  cost  of  completion  and  of  continuing 
the  work  upon  a  definite  plan.  Among  the  recommendations  were  the 
following: 

(1)  That  a  small  part  of  the  lake  subdivision  of  the  channel  be  pro- 
tected by  dikes,  the  work  to  be  first  tested  regarding  its  effect  by  coa- 
structing  au  experimental  section  of  4,000  feet. 

(2)  That  the  channel  width  be  increased  from  200  feet  to  300  feet 
"throughout. 

(3)  That  certain  repairs  be  made  to  old  work.  (See  Report  of  Chief 
of  Engineers,  pp.  3053-305G.) 

The  subject  was  referred  to  Colonel  Abbot,  who  did  not  fully  concur 
in  the  recommendations,  but  said : 

The  funclH  originally  estimated  appear  to  be  ample  to  provide  for  a  continuation 
of  tlic  work,  as  heretofore,  without  hampering  the  Department  by  details  for  wnicsn 
exiHtinK  data  are  inadequate,  and  in  my  judgment  the  approval  of  such  a  project 
would  be  premature. 

In  view  of  the  large  amount  of  commerce  which  will  use  the  channel,  of  the  short 
distance  between  range  lights,  and  of  the  reserve  of  funds  covered  by  the  estimates, 
I  concur  with  Col.  Smith  in  thinking  that  an  increase  in  width  to  300  feet  in  tniB 
lake  subdivision  is  advisable,  and  recommend  that  it  be  authorized.  Within  Maumee 
Bay  I  am  not  satisfied  that  the  increase  is  as  yet  demandeil. 

The  widening  to  300  feet  in  the  lake  subdivision,  having  been  approved 
by  the  Chief  of  Engineers,  has  become  part  of  the  project  of  improve- 
ment. The  estimate,  however,  has  been  left,  as  heretofore,  simply  an 
amount  upon  which  to  draw  without  being  hampered  by  details  for 
which  the  data  are  considered  inadequate. 

Many  of  the  reasons  why  the  wider  channel  is  needed  were  discussed 
in  the  last  Annual  Report.  The  filling  in  the  channel  being  mainly 
from  the  edges  tends  constantly  to  make  it  narrower. 

The  inner  division  is  about  4  miles  long,  and  the  distance  between 
the  beacons  of  range  is  only  about  l,Ot)0  feet.  To  follow  such  a  long, 
narrow  channel  on  such  a  short  range  is  very  difficult,  because  a  very 
slight  variation  from  the  range  throws  the  vessel  upon  the  bank.  The 
difficulty  is  greatly  increased  when  other  vessels  are  passing  to  and 
fro  in  the  same  channel. 

In  the  spring  of  1893  the  Detroit  and  Cleveland  Steam  Navigation 
Company  made  arrangements  for  a  line  of  steamers  to  run  to  Toledo. 
Under  date  of  April  21,  1893,  the  general  manager  of  the  company 
wrote  as  follows : 

Onr  captains  (after  seeing  the  straight  channel)  and  other  captains  say  that  it 
would  be  impossible  to  steer  a  wide  boat  like  ours  (70  feet)  out  of  the  200-foot  channel 
in  the  night  without  going  aground. 

In  September,  1893,  the  general  freight  agent  of  the  Detroit  and 
Cleveland  Steam  Navigation  Company  wrote  to  this  office  as  follows: 

Cleveland,  Ohio,  September  £7,  1S9S, 

Deak  Sir:  Commencing  with  the  opening  of  navigation  this  season  we  extended 
our  Lake  Huron  division  to  Toledo ;  but  after  advertising  our  steamers  we  found  that, 
owing  to  the  narrow  cliannel  and  lack  of  range  lights,  it  was  impossible  for  us  to 
run  in  or  out  of  the  Maumee  Kiver  during  the  night. 

The  chaunel  in  so  narrow  that  two  steamers  the  size  of  our  side- wheel  boats  (76- foot 
beam)  can  not  pass  safely  at  night;  and  it  is  with  difficulty  that  they  can  pass  each 
other  even  in  the  daytime;  for  as  eoon  as  their  speed  is  cheeked  their  high  cabins, 
which  catch  the.  wind,  will  cause  them  to  drift  to  one  side  or  thb  other,  as  the  wind 
may  direct,  and  put  them  aground. 

We  are  very  desirous  of  running  regularly  to  Toledo,  and  think  it  is  a  place  from 
which  we  could  get  considerable  traffic,  both  passenger  and  freight,  if  the  channel 
was  widened  to,  say,  300  feet  from  the  outer  light-house  to  the  mouth  of  the  river, 
and  range  lights  put  in  range  with  the  straight  chaunel. 

I  would  suggest  that  the  range  lights  be  red  and  of  sufficient  power  to  show  as 
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far  as  the  outer  light-house.  The  reason  for  saggestine;  red  lights  is  that  it  would 
be  hard  to  distinguish  a  bright  light  from  the  Toledo  lights.  Any  mistake  in  dis- 
tinguishing these  lights  might  result  in  serious  loss.  Therefore  we  think  that  red 
lights  would  be  more  suitable  for  this  particular  place. 

In  view  of  the  foregoing  facts  we  would  respectfully  ask  that  you  try  and  supply 
the  much-needed  lights  and  the  widening  of  the  channel. 
Awaiting  yonr  reply,  I  am, 
Yours,  very  truly, 

D.  C.  McIntyre, 
General  Freight  Agent. 
Col.  Jakkd  A.  Smith, 

U.  S.  Engineer. 

It  will  be  seen  that  at  least  one  line  of  large  steamers  has  been  com- 
pelled to  stay  away  from  Toledo  because  the  channel  is  too  narrow. 

The  dredging  now  under  contract  will  be  continued  until  the  fill  in 
channel  has  been  removed,  and  should  any  funds  then  remain  the  wid- 
ening of  lake  subdivision  will  be  commenced. 

The  dredge  belonging  on  the  improvement  will  be  continued  on  the 
Bhoal  in  the  river  until  the  channel  through  it  is  completed,  when  it 
will  be  put  to  work  in  the  straight  channel. 

Another  shoal  in  the  river  is  reported  to  cause  great  inconvenience  to 
navigation,  and  it  is  proposed  to  extend  the  survey  up  the  river  during 
the  present  season  and  to  include  the  shoal.  A  further  plan  will  then 
be  submitted,  in  accordance  with  the  requirements,  to  extend  the  im- 
provement up  the  Maumee  River. 

The  following  appropriations  have  been  made  since  the  adoption  of 
the  project  for  a  straight  channel : 

July  5,1884 $25,000.00 

Deduct  amount  appropriated  for  old  channel  (see  note) 9, 632. 61 

15,  367. 39 

Augusts,  1886 112,500.00 

August  11, 1888 150,000.00 

Soptemher  19,1890 200,000.00 

July  13,1892 200,000.00 

Total 677,867.39 

Note.— By  act  of  August  5,  1886,  the  halance  then  available  of  the  $25,000  appro- 
priated July  5,  1884,  for  straight  channel  was  made  available  for  clearing  the  old 
channel. 

Toledo  is  in  the  collection  district  of  Miami.  There  is  a  fixed  white  Hght  of  the 
fourth  order  on  Turtle  Island  and  three  sets  of  range  lights  for  parts  of  the  channel. 

Money  statement 

July  1, 1893,  balance  unexpended $194, 972. 55 

Deposited  to  credit  of  appropriation *50. 00 

$195,022.55 

June  30, 1894,  amount  expended  during  fiscal  year 98, 537. 45 

July  1, 1894,  balance  unexpended 96,  485. 10 

July  1, 1894,  outstanding  liabilities 2, 380. 97 

Jaly.  1, 1894,  amount  covered  by  uncompleted  contracts 51, 740. 44 

54,121.41 


July  1, 1894,  balance  available 42,363.69 


'  Amount  (estimated)  required  for  completion  of  existing  project 1, 200, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1896 300,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  ot  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


*  During  fiscal  year  ending  June  30,  1894. 
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REPORT  OF  MR.  WILLIAM   T.    BLUNT,  ASSISTANT    ENGINEER. 

Cleveland,  Ohio,  June  30, 1894. 

Sir:  I  respectfally  transmit  herewith  a  tracing  showing  typical  crofis  sections  on 
the  inner  division  of  straight  channel  through  Maumee  Bay,  Toledo,  Ohio. 

These  few  are  selected  simply  because  time  would  not  allow  of  the  sounding  of  the 
whole  line,  and  they  are  located  in  such  places  as  to  warrant  the  belief  that  they  are 
truly  typical,  as  they  have  been  in  the  more  complete  surveys  of  the  past.  On  them 
are  shown ; 

The  original  bottom  before  straight  channel  was  begun  in  1877. 

The  bottom  taken  immediately  after  dredging  was  completed  to  17  feet  in  1880  and 
1890. 

The  bottom  at  the  present  time,  f^om  four  to  five  years  after  completion. 

The  first  and  second  were  taken  from  complete  surveys  of  the  entire  line,  and  all 
were  under  my  immediate  supervision,  as  was  the  dredging  between  the  tlrst  and 
sdcond.  No  dredging,  except  in  one  small  locality,  not  covered  by  these  sections,  has 
been  done  between  1890  and  the  present  time.  The  original  soundings  were  taken  as 
scon  as  the  line  waa  adopted  in  1887  and  before  contracts  were  let.  The  next  eom- 
X>lete  set  of  soundings  was  taken  in  each  section  of  800  feet  length  as  soon  as  it  was 
completed  and  the  dredge  removed  from  it.  Thus  the  soundings  in  each  800  feet 
show  the  immediate  actual  results  of  the  dredging  in  that  section.  Other  complete 
sets  were  taken  in  the  interval  between  then  and  now,  but  the  more  recent  soundings 
(.June,  1894)  are  used  as  giving  the  longest  period  for  comparison. 

It  must  be  understood  that  these  sections  are  all  between  the  crib  light  and  tlie 
mouth  of  the  river.  Beyond  the  crib  the  conditions  are  somewhat  different^  and  will 
bo  elaborated  later.  At  present  it  is  sufficient  to  say  that  the  dredging  of  the  outer 
division  was  not  completed  till  June,  1892,  and  a  new  contract  to  remove  the  fill  was 
begun  in  1893  and  is  now  in  force.  This  report  will  consider  the  subject  as  of  two 
divisions :  The  inner  division  from  mouth  of  river  to  crib  light,  23,644  feet;  and  the 
outer  division  from  the  crib  light  to  the  lake^  16,000  feet. 

Inner  division, — In  this  division  we  find  two  separate  conditions  originally.  From 
the  month  of  the  river  to  the  old  Black-can  Elbow,  to  use  its  popular  name,  a  dis- 
tance of  12,000  feet,  the  channel  was  entirely  new,  having  been  excavated  through 
a  clay  bottom  with  some  sediment  on  top  and  hivving  had  an  original  depth  of  from  5 
to  9  feet,  averaging  7^  feet.  From  the  Black-can  Elbow  out  to  the  crib,  a  distance 
of  11,644  feet,  Ehe  new  channel  followed  the  old  one,  which  had  been  dredged  at 
various  times  and  with  varying  results,  usually,  however,  holding  16  to  17  feet  middle 
depth,  decreasing  to  13  feet  along  its  sides  and  with  9  to  11  feet  on  its  banks;  the 
average  depth  within  the  adopted  lines,  200  feet  apart,  was  14  feet.  The  material  was 
to  a  great  extent  sedimentary  deposit  in  the  old  cut,  though  clay  was  found  when- 
ever a  deeper  or  wider  cut  was  taken  than  those  fonnerly  made. 

Tho  last  dredging  of  any  amount  done  on  the  inner  division  was  under  contract 
with  James  Rooney,  in  1889  and  1890.  A  depth  of  17  feet  being  required,  it  was  soon 
found  that  cuts  to  that  depth  over  the  entire  width  left  but  about  16^-  feet  average 
depth.  As  soon  as  this  was  determined  the  cuts  were  changed  to  18  feet,  and  there- 
after the  results  were  17^^.  Careful  studies  then  and  since  have  proved  conclusively 
that  to  obtain  a  certain  depth  over  a  series  of  cuts,  in  the  ordinary  methods  of  dredg- 
ing, it  is  necessary  to  dig  three-fourths  foot  deeper.  The  results  may  be  described 
a^)  follows:  On  first  cut  depth  is  left  nearly  as  dug;  on  second  cut  the  sanio  result 
follows,  but  the  first  cut  will  show  a  fill  of  three-fourths  foot  or  thereabout,  duo  to 
various  causes,  such  as  overthrow  from  dipper,  leakage  from  scows,  spatteriugs  from 
pockets,  cutting  of  banks  by  tug  wheels,  etc.  This  action  follows  on  succeeding 
cuts,  so  that  when  full  width  is  completed  we  find  all  except  tho  last  cut  to  show 
about  three-fourths  foot  less  water  than  was  dug.  This  result  has  followed  inva- 
riably, not  only  over  a  large  area  but  on  each  separate  cross  line.  It  is  possible,  of 
course,  by  taking  a  half  cut  so  as  always  to  throw  dipper  toward  tho  bank,  and  by 
always  keeping  scows  on  bank  side  and  with  greatest  of  care  in  digging,  to  realize 
nearly  tho  actual  depth  cut;  but  experience  hero  has  shown  that  it  is  not  economy 
of  time  or  patience;  that  equally  good  results  arc  obtained  in  shorter  time,  with  less 
rigidity  of  inspection  and  at  greatly  reduced  cost  to  contractor.  The  channel  is 
benefited  by  having  three-fourths  foot  of  soft,  broken-up  material  below  the  depth 
required  (especially  in  a  clay  cut),  and  by  being  available  earlier  and  at  less  cost  for 
inspection.  The  contractor  is  gi-eatly  benefited  by  being  allowed  a  full  width  of 
cut  and  the  deeper  face. 

The  resulting  depth  over  tho  entire  inner  division  varitd  from  16  to  18  feet, 
averaging  17i,  and  all  cross  sections  showed  a  remarkable  agreement  in  this, 
seldom  varying  in  their  averages  more  than  0.2  foot.  Now,  from  four  to  four  and  a 
half  years  afterward,  tho  depth  is  from  13  to  18  feet,  with  an  average  of  about  15.3, 
showing  a  general  fill  of  2  feet  in  four  years,  or  0.5  foot  per  year.  Assuming  tho 
sectional  area  of  fill  to  be  400  square  feet,  which  is  probably  a  close  approximation, 
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-wo  liavo  a  total  fill  iii  four  years,  of  abou*.  350,000  yards,  or  in  one  year  87,500  yards 
ou  4  miles  of  channel.  Most  of  this  fill,  being  of  a  very  soft  natnre,  has  been 
forced  to  the  sides  of  the  chnuuel  by  action  of  vessel  T^heels,  so  that  along  the  mid- 
dle the  depth  of  17  feet  and  more  still  obtains  for  widths  of  from  40  to  80  feet.  It 
is  a  mixture  of  sand  and  mud,  and  in  the  nature  of  a  deposit  pure  and  simple.  It  is 
not  caused  by  washing  in  of  banks,  as  in  nearly  over^r  case  the  bank  soundings 
remain  as  before  dredging.  Sloughing  off  ia  noticeable  in  a  few  instances,  but  only 
to  a  slight  extent,  and  by  no  means  enough  i  •  account  for  the  sectional  area  of  fill 
which  exists  (300  to  500  feet).  The  fill  is  nearly  the  same  over  the  whole  line,  and 
not  conceni rated  at  any  one  locality.  The  conclusion  is  inevitable  that  it  is  simply 
the  deposit  of  semisuspendcd  material  in  the  deep  cuts,  carrying  out  the  natural 
tendency  in  a  bay  like  this  to  even  off  its  bottfm. 

Undoubtedly  much  material  comes  down  the  river  in  flood  seasons,  but  its  course 
is  out  the  old  channel  to  tlie  northward  from  the  mouth  of  the  river,  and  thence  in 
general  distribution  over  the  bay.  No  permanent  outward  current  exists  at  other 
times,  the  river  for  some  miles  above  its  mouth  being  simply  an  arm  of  the  bay  and 
liJsc,  induence<l  in  its  currents  only  by  the  winds.  Thus  the  current  along  the  city 
front  5  miles  from  the  month  is  as  often  up  as  down  stream.  The  waters  of  river 
and  bay  are  never  clear,  but  have  in  siLsponsion  a  large  amount  of  sedimentary 
matter,  undoubtedly  thicker  and  heavier  toward  the  bottom;  consequently  any 
deep  cut  through  them  will  accumulate  this  material  indefinitely,  while  the  banks 
of  the  cut,  being  nearer  the  surface,  WiU  retain  only  their  normal  amount.  The 
result  is,  dredging  indefinitely.  In  this  locality,  the  task  is  made  easier  by  passing 
boats,  which  unconsciously  assist  us  by  piling  the  material  along  the  sides,  ready 
for  removal,  so  that  we  may  practically  clear  the  channel  by  side  cuts  rather  than 
by  **  planing  off"  the  whole  width. 

Outer  dtt>i«Jo«.— Here  we  find  the  conditions  somewhat  different  from  those  inside 
the  cribs.  Clay  bottom  is  found  at  a  depth  of  11.4  feet  at  tlie  crib,  and  slopes  gently 
outward  and  downward  until  it  disappears  at  18  feet  depth  9,000  feet  from  the  crib. 
On  top  of  this  is  a  deposit  of  sand  ana  mud,  leaving  a  depth  of  11  feet  nearly  level 
from  crib  to  7,000  feet  out.  From  this  point  a  bar  of  perfectly  clear  sand  rises 
gradually,  leaving  a  minimum  depth  of  6.3  feet  on  its  crest  at  9,000  feet  from  the 
crib,  thence  gradually  deepening  to  the  lake.  It  is  the  prolongation  of  the  Turtle 
Island  Bar  reaching  toward  Cedar  Point. 

On  this  division  we  still  find  sedimentary  deposit  inside  the  bar,  though  much 
heavier  than  those  on  inner  section.  On  the  bar  and  beyond  the  bottom  is  of  clean, 
sharp  sand  packed  so  solidly  that  a  sounding  rod  dropped  on  it  rebounds  upward 
with  a  ringing  sonnd. 

The  first  dredging  done  here  was  in  1889,  when  the  crest  of  the  bar  was  cut  through 
to  a  depth  of  13  feet.  Immediately  afterwards  (September,  1889)  soundings  showed 
an  average  depth  of  12.3.  In  June,  1890,  no  perceptible  change  was  discovered,  even 
to  the  marks  of  dipper  cuts  on  the  bank.  This  was  rather  against  all  previous  cal- 
culations, as  all  concerned  had  believed  that  at  this  point  the  channel  would  surely 
fill.  The  final  dredging  to  complete  this  outer  division  was  done  in  1891  and  1892, 
under  the  supervision  of  Lieut.  W.  V.  Judson,  Corps  of  Engineers,  U.  S.  Army.  In 
a  report  on  the  subject  (Annual  Report  Chief  of  Engineers,  U.  S.  A.,  1892,  p.  2491, 
Appendix  M  M)  Mr.  Judson  states  that  the  average  depth  obtained  was  16.8  feet. 
In  April,  1893,  a  survey  made  under  my  supervision  gave  an  average  depth  of  15.5 
feet.  This  would  indicate  an  average  fill  of  1.3  feet  in  about  eighteen  mouths,  but 
tiie  time  being  so  short  and  boats  having  used  that  part  of  the  channel  so  little,  it 
seemed  hardly  advisable  to  adopt  this  comparison  as  conelnsivo  of  the  amount  of 
fill.  Throughout  the  division  the  fill  is  very  evenly  distributed  over  length  and 
breadth.  Now  that  this  portion  is  buoyed  and  will  soon  bo  lighted,  vessels  will 
begin  to  use  it  as  frequently  as  they  have  the  inner  division.  Whether  that  will 
have  the  B«amo  effect  in  throwing  material  to  the  sides  as  it  has  on  the  inner  portion 
remains  to  bo  seen:  it  probably  will  not  to  a  large  extent  through  the  bar  and  out- 
ward. No  special  locality  seems  to  show  more  fill  than  another.  The  banks  remain 
with  same  depth  as  in  1887  except  on  the  immediate  crest  of  the  bar,  where  they 
have  been  lowered  from  1  to  3  feet.  Even  hero  an  explanation  quickly  presents 
itself  in  the  fact  that  barges  loading  sand  through  pumps  have  very  probably  caused 
the  lowering.  The  foregoing  seems  to  indicate  that  on  the  outer  division  the  whole 
width  will  have  to  be  dredged  occasionally. 

Present  contracts. — The  present  contract  with  George  H.  Breyman  &  Bros,  is  pro- 
gressing rather  slowly,  with  only  one  dredge.  It  covers  the  entire  length  of  chan- 
nel and  also  the  river  approach.  Nearly  all  the  material  to  be  removed  is  in  the 
nature  of  a  fill,  there  being  only  two  very  small  portions  of  first  cuts.  From  the 
beginning  of  contract  the  work  has  been  under  the  inspection  of  Mr.  J.  T.  Holling. 
Work  was  begun  April  19,  1893,  on  tho  river  approach,  but  little  was  done  there,  as 
when  weather  became  settled  the  dredge  was  ])laccd  at  work  on  tho  turn-out  around 
cribs.  This  was  opened  up  to  full  width  of  200  feet  and  most  of  the  fill  cleared  out. 
Work  was  then  continued  along  outer  division  until  late  in  November,  when  severe 
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weather  coni2)elled  cessation.     It  was  resumed  April  26j  1894,  and  outer  division 
completed  early  in  June.     Dredging  was  carried  to  19  feet, 
~;^n  leaving  about  18^  feet,  which  still  holds  throughout  with 

^  5^  little  variation  for  full  width.     Dredge  is  now  working  on 

inner  division,  iuward  from  the  crib. 


o 


Is 


l^S 


and 


On  May  10,  1893^  I  submitted  to  j'ou  the  following  letter 
id  table  ns  basis  ior  work  under  this  contract: 


Toledo,  Ohio,  May  10 j  t89S. 


Sir:  Up  to  this  time,  by  taking  advantage  of  all  possible 
working  weatffcr,  we  have  only  been  able  to  sound  the  turn- 
out section,  the  outer  section,  and  the  vicinity  of  the  junction 
of  straight  channel  and  mouth  of  river.  The  dredge  is  now 
completing  the  cut  to  19|  feet  to  obtain  full  width  of  north 
turn  out,  and  it  becomes  necessary  to  determine  the  method  of 
cutting  on  outer  section.  A  study  of  the  soundings  obtained 
shows : 

In  outer  section,  an  average  depth  over  the  whole  length 
and  width  of  15.6  feet.  The  fill  has  taken  place  very  evenly 
over  whole  width,  with  a  slight  tendency  to  iillmost  on  south- 
erly side  of  channel.  It  is  also  remarkably  even  over  the 
whole  length. 

In  turn-out  section,  very  irregular,  with  depths  from  14.9  to 
18.7  feet.  Shoal  places,  ap])arently  left  by  dredges,  as  they 
appear  in  ridges. 

In  inner  section,  the  4,000  feet  sounded  near  inner  end  show 
a  channel  depth  of  17  feet  and  over  with  considerable  fill 
on  either  side,  mostly  on  southerly  side.  This  iill  does  not 
come  from  washing  in  of  banks,  depths  there  remaining  for 
the  most  part  as  they  were  before  anv  cuts  were  made  (in 
1887). 

In  river  division,  very  irregular,  14.4  to  18.7  feet.  Shoal 
places  in  ridges,  as  if  left  by  dredges. 

Conclusions  based  on  these  data  would  seem  to  be  as  follows : 

In  outer  and  turn-out  sections  it  will  be  impracticable  to 
dig  two  or  oven  three  deep  cuts  as  it  would  leave  the  remain- 
der too  shoal  to  warrant  the  supposition  that  it  would  "even 
off." 

In  inner  section,  if  the  lialance  of  channel  length  is  as  favor- 
able as  that  already  sounded,  it  may  be  advisable  to  confine 
dredging  to  the  sides  of  (channel. 

In  river  division  the  shoal  places  may  be  selected  for 
removal. 

As  a  part  of  this  letter  I  hand  you  rough  sketch  with  table 
showing  areas,  depths,  and  quantities  in  the  various  localities. 
Table  shows,  ^M'^stimates  in  specifications,"  ''Present  esti- 
mates,'' and  "Proposed  distribution,*'  which,  if  you  see  no 
objection,  I  respectfully  recommend  for  adoption. 

When  the  two  turn-out  channels  were  first  proposed  by  me, 
in  1890,  it  was  intended  that  the  "island  "  around  cribs  should 
be  much  wider  than  the  pile  work  is  now  constructed.  With 
its  present  dioiensions,  the  bends  in  the  channel  are  very 
light,  and  there  is  no  immediate  need  of  the  southerly  chan- 
nel. The  cost  of  dredging  it  (about  $12,600)  can  very  much 
better  be  spent  on  other  parts  of  the  work,  and  I  therefore 
recommend  that  it  be  abandoned  as  far  as  this  contract  goes. 
If  it  is  not  abandoned,  the  entire  channel  can  probably  be 
"planed  off  "  to  a  depth  of  17i  feet  (see  "  Present  estimate") 
or  its  equivalent  in  quantity  taken  in  fewer  cuts.  If  it  is 
abandoned,  it  will  euable  us  to  obtain  a  depth  over  full  width 
and  length  of  outer  section  of  18i  feet  and  of  17^  over  re- 
mainder of  channel.  The  outer  section,  being  much  more 
exposed,  should  have  some  better  water. 

I  think  this  dredge  can,  with  four  cuts,  reach  nearly  the 
full  width  of  200  feet.  I  should  then  allow  her  to  dig  to  19i^ 
on  dipper  arm  and  expect  to  find  bottom  at  about  19  or  18^, 
with  ridges  between  having  not  less  than  17^  or  18,  and  an 
average  depth  of  18^  as  above  noted.  This,  however,  should 
be  a  matter  for  study  aud  determination  after  a  trial  has  been 
made.    The  hull  is  35  feet  wide,  and  we  have  noted  that  with 


Digitized  by  V^OOQIC 


APPENDIX   N  N — REPORT   OF   LIEUT.  COl..  SMITH. 


2393 


19^  feet  on  dipper  arm  she  hafl  made  17  feet  depth  at  about  15  feet  from  her  side. 
Thus  she  conld  easily  carry  out  the  above  suggestion. 

Very  respectfully,  Wm.  T.  Blunt, 


Lieut.  Col.  Jarrd  A.  Smith 


AsBidiant  Engineer, 


Corps  of  Engineers,  I.  S.  J, 
This  met  with  your  approval,  and  the  south  tum>ont  was  abandoned  by  consent 
of  the  contractor. 

In  accordance  with  your  recent  approval,  the  dredge  is  now  cutting  to  21  feet  on 
extreme  outside  cuts  and  to  19  feet  on  next  inside,  leaving'about  40  feet  m  width 
ah>iiK  the  middle  untouched,  with  present  depth  of  about  17  feet.  Under  this 
method  the  greatest  good  will  accrue  to  th^  channel,  though  the  estimate  of  May 
10,  1893,  was  not  based  on  so  deep  a  cut,  but  on  18  feet  throifghout.  If  not  possible 
to  cover  the  entire  leuj^th  of  inner  division,  the  portion  left  will  still  be  in  very  fair 
condition,  considering  its  position  near  the  river  mouth. 
Very  respectfully, 

Wm.  T.  Blunt, 
Lieut.  Col.  .Iarki>  A.  Smith,  Assistant  Engineer, 

Corps  of  Engineers,  V.  S.  A. 

Toledo,  Ohio,  straight  channel. 


Outer 

Turn-out,  north. 
Turn-out,  south . 

Inner 


Total . 


Price. 


$0.1(1 
.14 
.14 


EHtimate  in 
Bpec'iflcations. 


Present  esti- 
mate (cut  to  18, 
leavo  17  J). 


Cubic 
yards. 


Cost. 


Cubic 
yflhrtls. 


Cost. 


110,000  $17,600  j 
175,000     24.500^1 


.12  I  Balance. 


^7,900  I  350,000 


200,000  $32,000 
52.  000  .  7, 280 
90,000  '  12.000 


42,000 


ProiKMcd  distribution. 


Depth. 


,1100,000  ' 


Cut  to  10,  leaving  18^. 
Cut  to  18,  leaving  17|. 
Abandoned  tor  the 

present. 
Cut  to  18,  leaving  17i. 


93,880 


Cubic 
yards. 

300.000  I 
62,000  1 


I   Cost. 


$48,000 
7,280 


350,  000       42, 000 


97,280 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1893,  relative  to  the  commerce  of  the  hnrbor 
at  Toledo,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of  cus- 
toms and  others: 


Articles. 


RECEIPTS. 

Iron  ore 

Coal 

Liiuib<^r  and  logs 

IMaster  and  cement 

Salt 

Sugar 


Total . 


Tons. 


150, 005 

145, 371 

58,943 

17,109 

6,960 

4.883 


Articles. 


392, 271 


Grain.... 

Coal 

Flour 

Lumber  . 


SHIPMSNTS. 


Total. 


Tons. 


491,036 
290, 152 
29,375 
23,932 


834,495 


Total  freight  tonnage  for  1 893 1 .  226. 766 

Total  freight  tonnage  for  1892 1, 763, 003 

Decrease 6:W.  237 


Shipping. 


Number.     Tonnage. 


A'esKi'lH  entering  . . . 
VeRH**lH  departing. 
VesselH  built 


862,999 
854,473 
1.073.03 


Total  r«gij»tere«I  tonnage  fur  1893  (vessels  entering  and  departing) 1. 717, 474 

Total  registere<l  tonnage  for  1892  (  vohhoIh  entering  and  departing) 1, 979, 426 

Decrease - 261 .  952 

Draft  of  largest  vessels  using  hnrbor.  21  feet. 

These  can  not  load  to  full  depth  becauscfthe  shallowest  places  in  channel  do  not 
exceed  16  feet  in  depth  at  mean  lake  level. 

The  steamers  of  the  Detroit  and  Cleveland  Line  make  iiTegular  trips  to  Toledo 
twice  or  more  weekly. 
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N  N  3. 
IMPROVEMENT  OF  PORT  CLINTON  HARBOR,  OHIO. 

Previous  to  1870  the  channel  at  the  entrance  to  this  harbor,  which  is 
ill  the  month  of  Portage  Kiver,  was  narrow  and  crooked,  with  a  depth 
not  exceeding  5  feet.  In  that  year  an  examination  and  report  was 
made  in  compliance  with  requirement  of  the  river  and  harbor  act 
approved  July  11, 1870. 

The  sum  of  $10,000  was  expended  in  1872  and  1873  in  dredging  a 
channel  20  feet  wide  and  8  feet  deep  over  th^  bar,  and  constriictiug  a 
sand  fence  to  prevent  filling  the  channel  by  drifting  sand. 

In  1875  it  became  apparent  that  the  channel  could  not  be  maintained 
without  piers,  and  a  plan  was  adopted  for  constructing  piers,  at  au 
estimated  cost  of  $122,000.  A  cheaper  construction  was  subsequently- 
adopted  and  the  estimate  was  modified  to  $90,000. 

Work  of  dredging  and  extension  of  piers  was  carried  on  under 
various  appropriations  until  1883.  The  last  work  upon  the  east  pier 
was  an  extension  of  150  feet  in  1882,  and  the  last  work  upon  west  pier 
was  completed  August  30, 1883,  it  being  an  extension  of  150  feet.  The 
subsequent  appropriations  have,  been  applied  to  repairs,  dredging,  and 
purchase  of  land. 

The  following  is  a  statement  of  the  amount  and  date  of  all  the  appro- 
priations for  this  improvement: 

July  10,1872 ^.?99  I  A"ff"»^  ?'???? $6,000 


July  10, 1872  (allotment) 2,000  '  Anguat  5, 1|86 2,000 

"'  August  11,1888 5,000 

Sopteralier  19, 1890 3,000 

July  13, 1892 10,000 


March  3, 1875 5,  0(X) 

August  14,1876 5,000 

J uuo  18. 1878 10,  000 

Marth3, 1879 10,000 

Juuol4, 1880 5,000  i  Total 76,000 

Morch3,1881 5,000  I 

The  amount  expended  to*  June  30,  1893,  was  866,176.54. 

The  channel  had  been  dredged  so  that  for  a  very  narrow  place  it  was 
about  10  feet  deep,  but  was  indirect,  and  the  wharf  fronts  could  not  be 
reached  with  a  draft  of  vessel  exceeding  8  feet. 

In  1882  the  east  pier  had  been  extended  to  a  point  2,180  feet  from 
shore,  leaving  420  feet  of  the  original  plan  to  complete. 

In  1883  the  west  pier  had  been  extended  a  total  of  1,948  feet,  leaving 
4fiO  feet  of  the  original  plan  for  completion. 

At  the  beginning  of  the  fiscal  year  a  contract  was  outstanding  with 
3Icssrs.  Sadler  &  Allen,  of  Detroit,  Mich.,  for  dredging  in  the  harbor 
and  on  the  bar  outside  and  for  removing  a  rocky  shoal  outside  which 
lay  in  the  way  of  vessels  entering  and  leaving  the  harbor.  The  con- 
tract included  work  at  several  other  places,  so  that  the  commencement 
of  dredging  was  deferred  until  October  26,  1893.  Work  was  con 
tinned,  except  when  suspended  for  the  winter,  November  19, 1893,  to 
April  2, 1894,  inclusive,  until  June  26,  1894,  when  it  was  completed. 
The  amount  of  material  dredged  under  the  contract  was  35,491  cubic 
yards,  measured  in  scows. 

The  specifications,  which  form  part  of  the  contract  for  dredging,  con- 
tain the  following  paragraph: 

Should  tbero  bo  met  any  bowlders,  roots,  logs,  wrecks,  or  other  material  which 
would  not  ordinarily  bo  removed  by  dredging  or  measured  in  dump  scows,  the 
material  so  met  with  is  to  bo  removed  by  the  contractor,  and  the  time  occupied  will 
ho  paid  for  at  a  rate  per  hour  to  be  determined  by  the  average  earnings  per  hour 
during  tliree  days  immediately  preceding. 

Under  this  provision  a  large  number  of  dangerous  bowlders  have 
been  removed  from  the  channel  outside  by  digging  deep  holes  along. 
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side  and  rolling  the  stone  into  the  bole.  The  time  so  worked  by  the 
dredge  was  59  hours  and  55  minutes. 

The  original  time  for.completion  of  the  contract,  including  Sandusky 
River,  Huron  and  Black  Eiver  harbors,  was  November  30, 1893.  The 
time  for  completion  of  contract  has  been  twice  extended,  the  last  date 
being  August  31, 1894.  The  cost  of  inspection  for  the  time  employed 
in  1894  has  therefore  been  deducted  from  payments  to  the  contractor. 

As  a  result  of  the  dredging  there  is  now  a  channel  whose  least  width 
between  the  piers  is  100  feet  and  along  the  wharf  front  it  is  200  feetwide* 
The  least  depth  in  the  channel  exceeds  10  feet.  The  rocky  shoal  has 
been  entirely  removed  to  a  depth  of  12  feet.  The  material  dredged 
was  mainly  a  hard  yellowish  earth,  resembling  clay,  with  stones,  gravel, 
and  some  overlying  sand. 

The  piers,  especially  near  the  shore  and  on  the  east  si^le,  are  almost 
rotted  away  above  water.  The  east  pier  is  simply  a  single  row  of 
sheet  piling  of  4-inch  oak  plank,  supported  by  waling  pieces  secured  to 
ordinary  round  piles.  In  a  few  places  the  pier  is  reinforced  by  small 
pile  piers  built  for  pier  heads  and  to  support  a  pier-head  light.  The^ 
west  pier  is  built  in  the  same  manner  except  720  feet  of  the  outer  end, 
which  is  a  pile  pier  with  a  timber  superstructure  14  feet  wide  and  5 
feet  high. 

The  commerce  of  Port  Clinton  is  very  small,  and  the  present  harbor  is 
ample  for  all  necessities.  A  map  of  Port  Clinton  Harbor  is  forwarded 
to  accompany  this  report. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $10,000  for 
improving  the  harbor  at  Port  Clinton,  Ohio,  with  a  proviso  that "  $1,200 
are  to  be  paid  to  Mr.  Charles  Roose,  of  Oak  Harbor,  Ohio,  in  full  sat- 
isfaction for  the  necessary  portion  of  the  sand  beach  adjoining  the 
inner  end  of  the  west  revetment  at  Port  Clinton  Harbor." 

Under  this  proviso  of  the  law  a  survey  of  the  land  was  made  in  Octo- 
ber, 1892,  and  a  deed  was  prepared  and  forwarded  for  action  December 
L',  1892,  as  indicated  in  last  Annual  Report. 

The  U.  S.  attorney  for  this  district  succeeded  in  getting  through  with 
the  examination  of  title  in  time  to  permit  the  execution  of  the  deed 
under  date  of  May  12, 1894.  Payment  was  made  May  21, 1894,  and  tlie 
deed  was  recorded  June  6  in  the  office  of  register  of  deeds  for  Ottawa 
County,  at  Port  Clinton,  Ohio. 

The  amount  required  to  complete  the  project  is  submitted  on  the 
basis  of  the  previous  Annual  Reports,  deducting  the  appropriations 
made.  Instead  of  completing  the  project,  however,  for  which  there 
appears  no  real  necessity,  it  is  recommended  that  the  entire  amount  be 
appropriated  and  expended  for  making  repairs  which  are  very  urgent. 

Port  Clinton  is  a  port  of  entry  in  tho  coUection  district  of  Sandnsky,  Ohio.  The 
nearest  work  of  defense  is  Fort  Wayne,  Mich.,  30  miles  distant,  and  the  nearest 
lio:ht-bouse  is  at  Green  Island,  10  miles  distant. 

No  commercial  statistics  were  received. 

Money  statement. 

July  1,1893,  balance  unexpended $9,824.46 

J  line  30, 1894,  amount  expended  during  ^cal  year 7, 428. 30 

.lulvl,  1894,  balance  unexpended 2,390.16 

July  1,  1894,  outstanding  liabilities 1,711.69 

July  1, 1894,  balance  available 684.47 

(Amount  (estimated)  required  for  completion  of  existing  ]irojcct 27,  000.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    27, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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N  N  4. 
IMPROVEMENT  OF  SANDUSKY  HARBOR,  OHIO. 

The  harbor  of  Sandusky,  Ohio,  is  in  tlie  lower  part  of  Sandnsky  Bay. 
The  entire  bay  forms  a  uatnral  harbor,  separated  from  Lake  Erie  on 
the  north  and  northwest  by  a  long  narrow  peuinsnla,  and  on  the  north- 
east by  another  peninsula,  known  as  Cedar  Point.  The  waters  of  tlie 
bay,  which  are  shallow,  being  in  general  but  8  to  12  feet  deep,  are 
further  protected  from  the  effect  of  storms  on  the  lake  by  a  bar  which 
extends  across  the  entrance  to  the  bay,  except  a  small  distance  where 
the  channel  passes  Cedar  Point.  The  depth  of  water  over  the  bar  is 
in  general  from  4  to  G  feet. 

Various  appropriations  for  removing  shoals  in  the  channel  were  made 
from  1820  to  1871i,  resulting  in  a  channel  which  generally  had  a  least 
depth  of  13  feet. 

Tlie  change  in  draft  of  vessels  and  the  increasing  demands  of  com- 
merce brought  the  necessity  for  a  better  channel,  and  in  1880  a  plan 
was  adopted  to  make  a  channel  200  feet  wide  and  15  feet  deep  across 
the  outer  bar  to  Cedar  Point,  a  distance  of  about  1  mile,  thence  by  a 
considerable  detour  following  the  old  channel  of  deepest  water  a  dis- 
tance of  3J  miles  to  the  channel  x>ai'allel  to  the  city  front  which  has  the 
same  depth  and  a  width  of  100  feet. 

In  1888  a  deeper  channel  became  necessary,  and  it  was  considered 
advisable  by  the  oflBcer  then  in  charge  of  the  improvement  to  shorten 
the  distance  by  making  a  channel  direct  from  Cedar  Point  to  the  cast 
end  of  the  channel  on  city  front.  The  channel  was  planned  to  be  200 
feet  wide  and  17  feet  deep,  but  the  estimate  did  not  include  deepening 
the  channel  over  the  bar  nor  along  the  city  front.  The  estimated  cost 
of  the  now  straight  channel  was  $96,712. 

The  following  appropriations  and  allotments  for  improvements  have 
been  made  for  this  harbor. 

From  1826  to  1879 $222,980 

From  1880  to  1886,  expended  on  channel  of  15  feet  depth 57,  500 

August  11, 1888 40,000 

September  19,  1890 45,000 

July  13,  1892 41,712 

Total  appropriated  since  adoption  of  project  for  straight  channel  17 
feet  deep 126,712 

Of  the  appropriation  of  August  11,  1888,  $5,000  were,  by  the  act  of 
appropriation,  made  applicable  to  the  old  channel;  $8,727.17  of  the 
api)ropriation  of  September  19,  1890,  were  similarly  expended. 

The  last  appropriation  named  was  for  completion  of  the  improvement, 
and  was  therefore  only  applicable  to  the  i>art  for  which  the  estimate 
had  been  submitted,  except  that  a  clause  permitted  a  portion  of  the 
ansonnt  appropriated  to  be  exjiended  on  the  outer  bar.  The  law  was, 
however,  understood  to  reqnire  that  the  straight  channel  should  first 
be  comi)leted.  Any  balance  which  would  remain  after  completing  the 
straight  channel  would  be  too  small  to  produce  an  appreciable  benefit, 
if  any,  and  the  expenditure  of  the  small  balance  upon  the  bar  was 
therefore  not  recommended. 

Amount  expended  since  adoption  of  present  project  to  June  30,  1893 $69, 708. 53 

Amount  incurred  in  last  fiscal  year 29, 343. 18 

At  the  beginning  of  the  fiscal  year  the  straight  channel  wa«  con- 
sidered as  about  two-thirds  dredged.  The  amount  remaining  to  com- 
plete was  estimated  to  be  250,(MM)  cubic  yards. 
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Dredging  was  commenced  under  the  contract  with  Messrs.  Garkin, 
Stickney  &  Cram,  of  East  Saginaw,  Mich.,  July  10, 1893,  and  has  been 
continued  without  interruption,  save  when  suspended  for  the  winter — 
November  30, 1893,  to  April  30, 1894,  inclusive.  At  the  eiid  of  the  fiscal 
year  the  amount  dredged  was  200,093  cubic  yards.  The  time  originally 
required  for  completion  of  contract  was  June  30, 1894,  but  upon  appli- 
cation of  the  contractors  tlie  time  has  been  extended  to  August  31, 
1894.  The  straight  channel  is,  therefore,  so  nearly  completed  that  it 
will  be  entirely  finished  at  about  the  middle  of  the  season. 

A  plan  to  light  the  new  channel  by  two  beacons  located  on  the  bar 
opposite  Cedar  Point  has  been  approved  by  the  Light-House  Board,  and 
the  matter  has  been  submitted  to  Congress  with  recommendation  for  an 
appropriation. 

The  straight  channel,  although  it  forms  a  great  advance  toward  a 
valuable  improvement,  is  by  itself  of  very  little  value.  The  depth  of 
17  feet  which  it  aftbrds  can  not  be  utilized  because  it  forms  only  the 
middle  section  of  the  channel,  and  affords  no  communication  either  to 
the  city  front  or  to  the  lake.  One  end  of  the  straight  channel  reaches 
a  i>oint  very  near  tlie  wharves  of  the  Baltimore  and  Ohio  Eailroad,  but 
otlierwise  than  that,  it  is  merely  a  deep  place  in  the  middle  of  a  long 
channel,  each  end  of  which  is  shallow.  The  outside  section  of  the 
channel  extends  over  the  bar  from  Cedar  Point  to  the  lake,  and  it  is  not 
only  narrow  and  indirect,  but  has  much  less  depth  than  the  straight 
channel.  The  channel  along  the  dock  front  does  not  exceed  100  feet  in 
widtli,  and  it  has  become  so  much  filled  that  the  depths  range  from  13 
to  14  feet  only.  • 

Sandusky  Harbor  is  in  the  coUection  district  of  Sandusky,  Ohio.  There  is  a  light- 
house on  Cedar  Point  with  a  fixed  white  light  of  the  fifth  order,  and  three  range 
lights  within  the  bav.  Fort  Waj'ue,  Mich.,  below  Detroit,  is  the  nearest  work  of 
defense. 

Money  statement, 

July  1,1893,  balance  unexpended $43,277.30 

June  30, 1894,  amount  expended  during  fiscal  year 22, 885. 49 

Julvl,  1894,  balance  unexpended 20,391.81 

July  1, 1894,  outstanding  liabilities $6,457.69 

Jul  V  1, 1894,  amouni  covered  by  uncompleted  contracts 9, 438. 70 

15,896.39 

July  1, 1894,  bahmcc  available 4,495.42 

J  Amount  that  can  be  proHtably  expended  in  iiscal  year  ending  June  30, 1896  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1893,  relative  to  the  commerce  of  the  harbor 
at  Sandusky,  oliio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others : 
Receipts:  Tons. 

Fish 2,365 

Iron  ore 4, 100 

Lumber 125,000 

Sand 56,000 

Stone 67,539 

Totiil 255,004 
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ShipmontB :  Toob. 

Coal 169,276 


Total  freight  tonnage  for  1893 424,280 

Total  freight  tonnage  for  1892 ^,661 

Increaao 38,619 


Shipping.  Komber.    Tonnage. 


Vessels  entering 3,913  776,754 

Veswls  departing .1,908  747,429 

Vessels  built 1  72 


Total  re^ristered  tonnage  for  1893  (veesels  entering  and  departing) 1, 524, 183 

Total  registered  tonnage  for  1892  (ressels  entering  and  departing) 1,423,746 

Increase 100,437 

Draft  of  largest  vessols  nsing  harbor,  17  feet. 

Depth  of  water  prevents  largest  vessels  from  loading  to  full  depth. 

No  neiv  lines  of  transportation  have  been  established  daring  the  year. 


NN  5. 

IMPROVEMENT  OF  SANDUSKY  RIVER,  OHIO. 

The  Sandusky  River  rises  in  Richland  County,  Ohio,  and  empties 
into  the  upper  end  of  Sandusky  Bay,  about  14^  miles  by  the  channel  of 
the  bay  to  Lake  Erie. 

Fremont,  at  the  head  of  navigation,  18  miles  from  the  bay,  is  a  city  of 
about  9,000  inhabitants  and  the  market  town  of  a  large  area. 

Ill  1807  and  1872  appropriations  amounting  to  $30,000  were  made  for 
improving  the  river. 

In  1880  a  project  was  adopted  for  dredging  a  channel  100  feet  wide 
and  0  feet  deep  through  several  bars  between  Fremont  and  the  depth 
of  0  feet  in  Sandusky  Bay.    The  estimated  cost  was  844,000. 

The  following  appropriations  were  made  after  the  adoption  of  the 
project : 

June  14, 1880 $10,000.00 

March  3, 1881 7,500.00 

August  2, 1882 4,000.00 

September  19, 1890 1,500,00 

July  13,1892. 5,000.00 

Total 28,000.00 

Amount  cxpendod  to  June  30, 1893 23,152.79 

Amonn I.  expended  in  last  fiscal  year 4,  706. 25 

At  the  beginning  of  the  fiscal  year  a  contract  ^vas  outstanding  with 
Messrs.  Sadler  &  Allen,  of  Detroit,  Mich.,  for  dredging  the  channel 
through  the  bar  at  the  mouth  of  the  river.  The  contract  had  been 
awarded  in  connection  with  dredging  at  several  other  i)laces,  so  that 
the  commencement  of  dredging  was  delayed  until  August  30, 1893. 
Dredging  under  the  contract  was  completed  October  21,  1893,  the 
total  amount  removed  being  25,5G9  cubic  yards. 

The  entire  length  of  the  channel  dredged  through  the  bar  is  5,900 
feet;  of  this  amount  1,300  feet  at  the  upper  end  was  made  60  feet 
wide  and  the  remainder  40  feet  wide;  the  material  was  removed  to  a 
depth  of  10  feet  in  order  to  insure  a  clear  channel  of  9  feet  depth. 
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The  bar  is  formed  of  a  very  soft  mud,  wbich  is  brougrht  down  the 
river  in  suspension  and  deposited  at  the  month^  where  the  current  is 
slackened  by  emptying  into  the  broad  waters  of  the  bay. 

Owing  to  the  small  amount  of  traffic  on  the  river  and  its  exclusively 
local  character,  the  U.  S.  Light-House  Establishment  does  not  buoy 
the  channel.  For  this  reason  I  have  had  the  channel  marked  by 
proper  stakes  and  buoys,  the  work  being  done,  in  connection  with  an 
examination  of  the  channel,  May  25  and  26, 1804. 

Tlieie  is  really  no  commerce  on  the  river  in  any  broad  sense  of  the 
word.  A  small  nmount  of  lumber  is  taken  up  the  river  from  Sandusky 
for  local  consumption,  and  a  few  picnic  and  other  excursions  are  made 
in  small  steamers  at  irregular  intervals  in  the  summer. 

A  map  of  Sandusky  Kiver  is  forwarded  to  accompany  this  report; 
also  a  report  of  Mr.  William  T.  Blunt,  U.  S.  assistant  engineer. 

Fremoat,  the  bead  of  navigation,  is  in  the  collection  district  of  Sandusky,  Ohio. 
The  nearest  light-house  is  at  Cedar  Point,  the  entrance  to  Sandusky  Bay.  Fort 
Wayne,  near  Detroit,  Mich.,  is  the  nearest  work  of  defense. 

Money  statement, 

July  1,  1893,  balance  unexpended $4,847.21 

Juno  30,  18S4,  amount  expended  during  fiscal  year 4, 297. 14 

July  1,  1894,  balance  unexpended 550.07 

July  1,  1894,  outstanding  liabilities 409.11 

July  1,  1894,  balance  available 140.96 

(  Amount  (estimated). required  for  completion  of  existing  project 16, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867. 


REPORT  OF   MR.    WILLIAM  T.   BLUNT,    ASSISTANT  ENOINEER. 

Clbveland,  Ohio,  June  20 j  1894, 

Sir  :  Herewith  I  respectfully  forward  a  tracing  showing  soundings  taken  at  the 
mouth  of.  Sandusky  Kiver,  May  26, 1894,  together  with  positions  of  buoys  placed  by 
your  orders  as  a  guide  to  dredged  channel. 

This  channel  was  dredged  in  1893  under  contract  with  Sadler  Sl  Allen,  of  Detroit, 
Mich.,  25,568  cubic  yards  having  been  removed  by  the  dredge  Barennaj  under  the 
inspection  of  Mr.  John  Morton.  Dredging  was  begun  August  30  and  completed 
October  21,  1893. 

By  surveys  made  in  1892  it  was  found  that  a  narrow  channel  existed  from  the 
moiith  of  the  river  to  the  general  bay  depth  of  8 J  feet,  a  distance  of  6,0OO  feet.  The 
depth  was  from  7i  to  8  feet.  One  marked  angle  existed,  and  j  ust  outside  of  that  was 
another  slight  bend  with  clay  banks.  Evidently  the  dredging  in  the  past  had  fol- 
lowed these  bends.  The  bottom  was  of  very  soft  marsh  mud,  overlying  stiff  clay  at 
about  8^  or  9  feet.  An  estimate  made  for  basis  of  contract,  assuming  the  cost  to  bo 
20  cents  per  yard,  allowed  the  removal  of  about  22,000yards,  and  speciGcations  were 
issued  for  one  cut  30  feet  wide  to  10  feet  dcijth  at  mean  level  through  about  6,000 
feet  length,  the  balance,  if  any,  to  be  taken  from  sides  where  seemed  to  be  the  best 
advantage.  The  contract  was  let  to  Sadler  &  Allen  for  16  cents,  and  it  was  there- 
ffwe  possible  to  remove .25,568  yards,  and  on  account  of  liberality  of  first  estimate  to 
dredge  the  entire  length  40  feet  wide  at  bottom,  and  in  addition  to  make  an  extra 
cut  around  the  elbow  for  a  distance  of  1,400  feet.  In  this  work  the  slight  bend  before 
luontioned  was  taken  out,  so  that  now  the  channel  is  two  straight  courses,  oue  4,800 
^'»*  'ong  and  the  other  veering  16^  degrees  to  the  southward  on  entering  and  1,200 
feet  long.  Cuts  were  made  to  good  10  feet  at  mean  level,  and  scattered  soundings 
taken  alter  completion,  but  when  time  would  not  allow  of  an  accurate  survey,  showed 
the  work  to  have  been  well  done,  although  the  soft  mud  which  abounds  there  had 
even  then  filled  in  to  some  extent. 

Soundings  taken  in  May,  1894,  show  a  general  depth  of  9  to  9i^  feet,  indicating  a 
fill  of  about  1  foot  since  dredging  was  done.  While  the  immediate  banks  have 
slotighed  in  to  a  slight  extent,  lean  discover  no  general  change,  certainly  not  enough 
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to  nocoiint  for  the  fill.  The  conclusiou  is  iuevitable  as  it  is  reasonable  that  the  fit 
occurs  from  the  geueral  nnd  coutinual  movement  of  soft  material  along  the  bottooL 
in  which  the  tendency  is  to  oven  itseff  and  therefore  to  fill  a  cat. 

At  the  so-called  month  of  the  river  its  waters  reach  the  bay  through  a  lar^eeztenl 
of  marsh  with  several  cuts  of  more  or  less  depth  and  an  entire  absence  of  carrenl 
except  as  induced  by  wind.  In  fact,  there  is  usually  at  most  a  very  slight  current 
out  as  far  up  as  Fremont.  The  cut  most  commonly -used  by  boats  and  probably  th| 
deepest  is  tliut  north  of  the  Eagle  islands,  where  this  dredging  was  done.  From 
the  inner  end  of  the  dredged  cut  wo  find  a  good  10  to  20  foot  channel,  with  slight 
interruptions  up  to  the  old  elevator  location  near  Fremont,  15^  miles.  The  inter* 
ruptions  consist  of  several  shoal  places  or  bars,  as  Squaw  Island  Bar,  1^  miles;  Nig* 
gcr  Bend  Bar,  11^  miles;  House  Bar,  13  miles,  and  Whi taker  Bar,  13|  miles  fromthl 
bay,  at  all  of  which  there  was  found  9  feet  of  water,  though  often  narrow. 

The  amount  of  commerce  using  Sandusky  Kiver  has  not  tor  some  years  warrante4 
the  placing  of  buoys  by  the  General  Government,  so  that  unmarked  buoys,  stakes,  an4 
even  slabs  have  been  set  in  any  way  to  suit  the  convenience  or  whims  of  those  using 
them.  By  your  order  I  placed,  on  May  26,  eight  4  by  4  inch  white  pine  baoyi^ 
dre.<^sed  and  painted  their  proper  color.  One  red  and  one  black  were  placed  at  thi 
outer  end  ot  the  cut,  also  one  red  and  one  black  at  the  elbow  4,,80()  feet  inside* 
Between  these  two  points  there  were  placed  four  red  buoys  at  1,200,  2,000, 3,150,  aD4 
4,100  feet,  respectively,  from  the  outer  end.  In  addition  to  these,  there  were  foan4 
two  buoys  already  properly  placed  but  wrongly  painted  inside  the  elbow.  These  ai 
well  as  about  12  or  15  others  around  the  beiids  to  Squaw  Island  were  painted  th| 
proper  color.  This  leaves  the  channel  very  well  marked. 
Very  respectfully, 

Wm.  T.  Blunt, 

Assistant  Engineer. 

Lieut.  Col.  J  A  RBD  A.  Smith, 

Corps  of  Engineers,   U.S.A. 


COMMEHCIXL   STATISTICS. 

The  following  statistics  for  the  year  1893  relative  to  the  commerce  of  Sandnskj 
River,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of  customi 
and  others : 

Receipts:  I^umber,  laths,  shingles,  posts,  5,750  tons. 


Shipping. 


VcBsels  entering.. 
Vei}M«l8  departing. 


TonuMgb. 


2.  MO 
2,040 


Total  registered  tonnage  for  1893, 4, 080. 


N  N  6. 
IMPROVEMENT  OF  HURON  HARBOR,    OHIO. 

The  Huron  Biver  empties  into  Lake  Erie  at  a  point  aboat  10  milel 
east  of  Sandusky. 

In  1826,  when 'the  moutb  of  the  river  was  closed  by  a  sand  bar,  a  plai 
of  improvement  was  adopted,  consisting  of  parallel  piers  140  feet  apart 
to  confine  and  protect  the  channel.  The  plan  was  modified  and  extended 
from  time  to  time  as  the  demands  of  <;oramerce  required. 

The  latest  plan,  approved  in  1890,  consists  in  extending  the  piers  t« 
the  contour  of  16  feet  deptb  in  the  lake. 

In  1890  Major  Overman  made  the  estimate  for  piers  as  follows: 

For  120  feet  extension  of  the  west  pier,  at  $70  i)er  linear  foot  $8, 400 

For  80 feet  exto.nsion  of  the  east  pier,  at  $70  per  linear  foot 6, 60$ 

For  contingent  expenses,  say  10  per  cent , 1,401 

Total 15.401 

Digitized  by  VjOOQ IC 


I 

1 


APPENDIX   N  N-*— REPORT    OF   LIEUT.  COL.  SMITH.  2401 

In  1893  a  survey  showed  tliat  the  lengths  of  piers  estimated  were  far 
too  small  to  reach  the  lake  contour  of  10  feet  depth  on  the  bar,  though 
the  depth  of  16  feet  in  the  channel,  which  has  been  obtained  by  dredg- 
ing, might  at  times  be  reached  with  the  lengths  given.  The  estimate 
was  therefore  revised  in  regard  to  pier  lengths,  and  the  prices  were 
placed  on  the  base  of  the  latest  contracts. 

It  was  also  found  necessary  te  construct  the  piers  much  stronger  than 
heretofore,  and  to  place  the  foundations  deeper,  owing  to  the  increas- 
ing depth  required  for  lake  harbors  and  channels,  and  to  the  very 
heavily  loaded  vessels  which  frequently  come  against  the  piers  with 
fiufficient  force  to  break  away  the  superstructure  unless  it  is  heavy  and 
well  secured. 

In  1891  the  west  pier  was  extended  120  feet,  and  in  1893  it  was  fur- 
ther extended  40  feet,  and  the  east  pier  was  extended  80  feet. 

The  distances  then  remaining  to  reach  the  lake  contour  of  16  feet  on 
the  bar  in  1893  were  estimated  as  follows: 

East  pier,  640  feet,  west  pier,  600  feet,  1,240  feet,  at  $92 $114, 080 

Contingencies,  less  than  10  per  cent 10,  920 

Total 125,000 

The  amount  expended  upon  the  240  feet  of  pier  built  since  1890  was 
as  follows : 

Contract  price  of  120  feet  in  1891 $8,403.22 

Contract  price  of  120  feet  in  1893 9,968.14 

Contingencies,  nearly  10  per  cent 1, 628. 64 

Total 20,000.00 

The  latest  contract  price,  exclusive  of  superintendence  and  all  con- 
tingencies, made  the  pier  cost  about  $83.07  per  linear  foot  instead  of 
$92  as  estimated,  but  in  such  constructions  there  are  many  contingencies 
to  be  provided  for  besides  merely  engineering,  superintendence,  and 
office  expenses. 

In  case  of  a  severe  storm  after  a  crib  has  been  sunk  and  filled,  the 
loss  of  stone  or  other  injury,  which  is  sure  to  result,  must  be  replaced 
or  repaired  at  an  additional  expense  to  the  United  States,  so  that  it  is 
not  prudent  at  present  to  reduce  the  estimate  of  cost  per  foot  for  future 
work. 

Previous  to  1890  there  had  been  22  appropriations,  commencing  with 
1826  and  concluding  with  1888,  for  improving  Huron  Harbor,  the  aggre- 
gate of  appropriations  and  expenditures  being  $123,273.71. 

Since  the  adoption  of  the  present  project  for  extension  of  piers  to 
lake-contour  of  16  feet  depth,  the  following  appropriations  have  been 
made: 

By  act  of  September  19, 1890 $16,000.00 

By  act  of  July  l5, 1892 15,000.00 

Total 31,000.00 

Amoant  of  above  appropriations  applied  to  extension  of  piera 20, 000. 00 

Amoant  of  same  applied  to  maintenance  of  channel  by  repairs  to  piers 

and  dredging 9,839.88 

Balance  on  hand  for  repairs  and  dredging 1, 160. 12 

The  total  expenditures  to  June  30,  1893,  on  present  project,  including 

liabilities,  were 16,352.97 

Amount  incurred  in  last  fiscal  year 13, 486. 91 

At  the  end  of  the  last  fiscal  year  a  contract  was  outstanding  with 
Mr.  Q.  (xillmore,  of  Lorain,  Ohio,  for  extending  east  pier  80  feet  and 
ENG  9 151 
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west  pier  40  feet.     Work  under  the  contract  \vas  commenced  Jnne  C,  ami 
completed  September  19, 1893,  in  a  thoroughly  satisfactory  manner. 

A  contract  was  outstanding  with  Messrs.  Sadler  and  AHen,  of  Detn»i^ . 
Mich.,  for  dredging  through  the  bar.  The  contract  was  made  in  coii 
nection  with  similar  work  at  several  other  places  in  that  part  of  tlu 
hike;  the  amount  was  contingent  upon  the  formation  of  the  bar  in  the 
freshets  of  the  spring  of  1893.  The  freshets  of  that  spring  were  of  au 
unusual  kind,  and  at  Huron  as  well  as  several  other  places  the  channel 
over  the  bar  was  made  deeper  instead  of  more  shallow.  As  a  result,  no 
dredging  has  been  imperatively  needed  at  this  point  under  the  contract. 
The  channel  has,  however,  become  somewhat  filled,  and  the  dredge  was 
therefore  taken  to  that  work,  on  the  completion  of  work  at  Port  Clinton, 
late  in  June.    Dredging  will  be  commenced  July  1, 1894. 

On  the  1st  of  April,  1894,  repairs  were  commenced  on  the  super- 
structure of  west  pier;  work  was  continued  until  June  16,  1893. 

Commencing  at  a  point  205  feet  outside  the  pile  protection  at  shore 
line,  and  extending  180  feet  outward,  the  superstructure  has  been 
rebuilt  10  feet  wide  and  6  feet  high.  Again  commencing  at  a  point  600 
feet  from  the  pile  protection  at  shore  line,  and  extending  outward  109 
I'eet,  12  feet  wide  and  6  feet  high,  the  superstructure  has  been  taken 
away  and  rebuilt  entire. 

Tliis  work  involved  removing  and  replacing  all  the  old  stouo, 
straightening  and  redriving  a  large  part  of  the  old  iron,  and  doiu^ 
much  other  work  which  would  not  be  required  in  a  new  work. 

In  making  this  repair  the  materials  and  labor  were  as  follows: 

64,100feetB.M.  pine  timber $1,366.88 

Switching  cars 10. 00 

10  cords  stone 50.00 

8,490  pounds  bolts 193.57 

800  pounds  spikes 22.00 

Hire  of  scow 126.00 

Labor  and  superintendence 642.40 

Total,  excluding  engineering  and  office  expenses 2, 410. 85 

As  before  explained,  these  materials  did  not  cover  the  entire  work, 
because  all  the  stone  in  the  superstructure  was  twice  handled  and  some 
of  the  old  iron  was  redriven.  The  new  material  put  in  the  repairs  at 
tlic  contract  price  paid  for  extending  the  piers  would  amount  to 
§2,459.15,  which  is  more  than  the  cost  of  the  repair,  including  removal 
and  handliug  of  old  material.  The  contract  necessitates  an  inspector, 
wbich  adds  to  the  cost.  The  account  for  repair  included  all  superin- 
tendence. This  comparison  is  made  to  show  that  the  method  of  doing: 
the  work  was  more  economical  and  advantageous  to  the  United  States 
than  the  method  by  contract.  Some  further  repairs  to  piers  are  still 
necessary. 

No  work  has  thus  far  been  done  under  the  contract  for  dredging. 
The  amount  to  be  dredged  under  contract  which  was  outstanding  at 
beginning  of  fiscal  year  was  contingent  upon  the  formation  of  the  bar 
outside  the  piers.  The  channel  has  remained  in  an  unusually  good 
condition,  so  that  no  dredging  has  thus  far  been  undertaken. 

A  map  of  Huron  Harbor,  showing  present  conditions  and  the  pro- 
I)osed  extension  of  piers,  is  forwarded  to  accompany  this  report, 

Huron  Harbor  is  in  the  collection  district  of  Sanduskj',  Ohio.  Fort  Wayne, 
Mich.,  about  70  miles  distant,  is  the  nearest  work  of  defense.  There  is  a  fixed  whit© 
light  of  the  fourth  order  on  the  outer  end  of  the  west  pier. 
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Money  statement, 

iy  1,  1893,  balance  unexpended $14,772.03 

ae  30,  1894,  amount  expended  during  fiscal  year 13,  fill.  91 

•  

ly  1,  1894,  balance  unexpended 1,160.12 

ly  1,  1894,  outstanding  liabilities 16.  G7 

ily  1,  1894,  balance  available 1,143.45 

Aiuonut   (estimated)  required  for  comnletion  of  existing  project 125,  COD.  (X) 

Ainouiit  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50, 000. 00 
Snbniittecl  in  compliance  with  requirements  of  sections  2  of  river  and 
liorbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1893,  relative  to  the  commerce  of  the  harbor 
it  Huron,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of  cus- 
toms and  others: 


Articles. 

Tona. 

138  710 

Ltimher,  railroad  ties,  etc - - -  

2,134 

Total 

140,834 

SH1PMB27TS. 

Coal 

284, 198 

Total  freight  tonnage  for  1893. .. 

..  425  032 

Total  frciifht  tonnage  for  1892. . . 

76  039 

Increase  

..  848,903 

Shipping. 

No. 

Tonnage. 

VeftselH  entering. . , 
VesselH  departing. 


187 
145 


112, 445 
116,  502 


Total  regis torcd  tonnage  for  1893 228,947 

Total  registered  tonnage  for  1892 183,209 


Increase. 


Draft  of  largest  vessel  using  harbor,  16^  feet. 

Lar^eBt  vessels  load  to  full  depth. 

No  new  vessel  lines  estahlished  during  the  year. 


N   N  7. 
IMPROVEMENT  OF  VERMILLION  HARBOR,  OHIO. 

The  Vermillion  Eiver  rises  in  the  northern  part  of  Ohio,  and  empties 
into  Lake  Erie  about  20  miles  to  the  eastward  of  Sandusky. 

In  1836  there  was  less  than  2  feet  of  water  over  the  bar  at  the  mouth 
of  the  river,  and  a  project  was  adopted  to  extend  parallel  piers  125  feet 
apart  over  the  bar  into  the  lake.  This  was  amended  from  time  to  time 
nntiltbe  piers  were  extended  to  a  depth  of  12  feet  in  the  lake  in  the 
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spring  of  1874.  The  east  pier  was  then  1,075  feet  and  the  west  pier 
1,125  feet  in  length.  lu  the  same  year  a  project  was  adopted  to  remove 
rock  and  other  material  between  the  piers  and  into  the  lake  to  afford  a 
depth  of  14  feet  over  a  width  of  100  feet.    This  was  completed  in  1879. 

Tlie  work  thus  far  was  carried  on  under  eleven  appropriations,  from 
1836  to  1878,  inclusive,  amounting  in  the  aggregate  to  $113,701.*-'8. 

Since  that  time  the  channel  depth  has  varied  from  time  to  time,  but 
it  is  rarely  less  than  12  feet  at  mean  lake  level. 

Since  1879  all  expenditures  have  been  for  repairs. 

There  is  no  project  for  further  improvement,  because  the  present  com- 
merce of  the  place  is  very  small  and  is  not  growing.  It  is,  however, 
considered  advisable  to  keep  the  piers  in  repair. 

In  the  summer  of  1892  apart  of  the  superstructure  of  the  piers  was 
rebuiltunder  the  appropriations  of  September  19, 1890,  and  July  13, 1892. 

Since  the  completion  of  the  improvement  in  1879  the  following  appro- 
priations have  been  made  and  expended  for  repairs: 

June  14,  l'?80 $2,000 

Marcli  3,1881 2,000 

August  2,1882 3,000 

August  5,1886 3,000 

August  11,1888 1,000 

^^eptembe^  19,  1890 2,000 

July  13,  1892 2,000 

Total 15,000 

It  is  recommende<l  that  the  balance  estimated  to  complete  project  be 
appropriated  in  a  single  sum,  to  be  applied  to  necessary  repairs  to  the 
piers. 

VermillioQ  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  There  is  a  iixed 
light  of  the  fifth  order  on  the  west  pier.  Fort  Wayne,  Mich.,  80  miles  distant,  is 
the  nearest  work  of  defense. 

Money  statement. 

{Amount  (estimated)  required  for  completion  of  existing  project $6,000.00 
Amountthat  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1896      6,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKRCIAL   STATISTICS. 

The  following  statistics  for  the  year  1893,  relative  to  the  commerce  of  the  harbor 
at  Vermillion,  Ohio,  were  compiled  from  information  furnished  by  the  col!ect<ir  of 
customs  and  others : 


Articles. 


Tods. 


Fish 2  000 

Lumber,  eU* i         66tl 

Total i      2  666 

SHIPMENTS. 

Fish 1.40J 

Timber 38 

(Iravel i  2.)0 

Total 1     l,6:t8 

Total  freight  tonnaije  for  1893 4,3(^1 

Total  freight  toniiago  for  1892 6,350 

Decrease 1,046 
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Shipping.  If  umber.    Tonnage. 


Veesels  entering 46  7, 600 

VcBsels  departing 60  7,600 

Vessels  built : *2  50 

*  Tugs. 
Total  registered  tonnage  for  1893  (vessels  entering  and  departing) 15. 100 

Draft  of  larzest  vessels  using  harbor,  11^  feet.     Largest  vessels  load  to  full  depth. 
No  new  vessel  lines  established  during  the  year. 


N  N  8. 
IMPROVEMENT  OF  BLACK  RIVER  HARBOR,  OHIO. 

This  harbor  is  in  the  township  and  city  of  Lorain,  where  the  Black 
Eiver  empties  into  Lake  Erie.  In  its  natural  condition  the  river  had 
a  depth  of  but  about  3  feet  on  the  bar  at  its  mouth. 

In  1828  an  improvement  was  undertaken  by  confining  the  channel 
between  parallel  piers  extending  over  the  bar  into  the  lake.  The 
project  was  modified  and  extended  from  time  to  time  as  the  demands 
of  commerce  increased. 

In  1891  the  officer  in  charge  of  the  improvement  submitted  a  recom- 
mendation to  extend  the  parallel  piers  to  a  depth  of  17  feet  in  the  lake. 

The  project  was  approved  in  1893,  the  estimated  cost  being  as  fol- 
lows: 

Extending  piers  to  a  depth  of  17  feet  in  the  lake. 

Two  piers,  280  feet  each,  560  linear  feet,  at  $91.10 $51,016 

Contingencies  of  all  kinds,  less  than  10  per  cent 4, 984 

Total 56,000 

To  obtain  the  estimated  amount  required  for  completion  of  project  to 
submit  with  Annual  Report  for  1893,  the  amount  of  $10,000,  which  was 
proposed  to  be  expended  on  the  project  from  appropriation  of  July  13, 
1892,  was  dedu(!ted  from  estimate  of  total  cost,  leaving  $46,000. 

The  amount  of  i)ier  constructed  was,  however,  less  than  was  antici- 
pated, owing  to  the  necessity  for  more  extended  repairs  to  old  pier. 

Previous  to  the  adoption  of  the  latest  project  there  had  been  twenty- 
six  appropriations  for  improving  Black  River  Harbor,  Ohio,  the  aggre- 
gate amount  being  $232,204.77.  As  a  result  the  piers  had  been  ex- 
tended pra<5tically  to  a  depth  of  16  feet  in  the  lake,  and  a  channel  which 
ordinarily  exceeded  16  feet  had  been  obtained  between  the  piers.  Out- 
side the  piers  the  depth  is  generally  greater  than  16  feet,  but  in  spring 
storms  and  freshets  a  bar  is  usually  formed  just  at  the  entrance  to 
channel  between  piers.    At  such  times  dredging  is  required. 

The  extension  of  piers  will  to  some  extent  prevent  the  formation  of  a 
bar  at  the  entrance  and  may,  perhaps,  increase  the  depth  between 
piers.  The  crib  work  is  24  feet  wide,  and  rests  upon  a  foundation  of 
hard  material  dredged  to  a  depth  of  18  feet.  The  first  seventeen 
courses  of  the  crib  are  of  hemlock  timber  and  the  eighteenth  course, 
with  eight  courses  of  superstructure,  are  of  pine. 

The  appropriation  of  $20,000  by  act  of  July  13,  1892,  was  in  excess 
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of  the  amouDt  estimated  to  complete  the  piers  to  a  dei>tli  of  IG  feet  in 
the  lake,  and  it  was  therefore  understood  to  be  an  approval  of  the  rec- 
ommendation previously  submitted  to  extend  piers  to  17  feet  depth. 
The  project  and  estimate  was  therefore  submitted  to  the  Chief  of  Engi- 
neers, and  was  approved. 

On  this  project  the  amount  expended  to  Juno  30,  1893,  incladiug  liabili- 

-     this,  was $1,800.78 

Expended  in  last  fiscal  year 17, 972. 29 

Total  on  project  to  Juno  30,  1894 19,773.07 

At  the  beginning  of  the  fi^al  year  two  contracts  were  outstanding; 
the  first  ^vith  Mr.  John  Stang,  of  Lorain,  Ohio,  Ibr  repairs  and  cxteu 
sion  of  piers;  the  second  with  Messrs.  Sadler  &  Allen,  of  Detroit,  Mich., 
for  dredging  a  channel  through  the  bar  at  outer  end  of  piers.  The 
latter  contract  was  a  part  of  a  contract  covering  similar  work  in  sev- 
eral other  places,  and  the  amount  to  be  dredged  was  contingent  upon 
the  formation  of  the  bar. 

In  November,  1892,  the  bar  was  dredged  and  a  good  channel  was 
made.  The  freshets  in  the  spring  of  1893  were  unusual  in  character 
and  extent.  One  remarkable  feature  at  Black  River,  as  well  as  at  other 
similar  harbors  on  Lake  Erie,  was  that  the  streams  were  very  much 
swollen  by  heavy  rains  and  melting  snow,  while  the  ice  still  remained 
between  the  piers  and  in  the  lake  to  a  considerable  distance  outside  the 
piers. 

Such  a  condition  necessarily  affects  the  velocity  curves  of  the  cur- 
rent in  the  channel,  and  the  result  was  a  greatly  increased  scour  and 
consequent  depth. 

Conditions  favorable  to  forming  a  bar  at  the  end  of  piers  have  not 
since  occurred  to  a  sufficient  extent  to  make  any  dredging  specially 
necessary. 

Work  under  the  contract  for  repairs  and  extension  of  piers  was  com- 
menced July  10,  and  completed  November  29, 1893. 

The  part  of  old  east  pier  near  the  shore  had  been  constructed  many 
years  ago  and  rested  upon  what  was  then  the  natural  bottom  of  the 
lake  adjacent  to  the  channel.  The  gradual  deepening  of  the  channel, 
and  especially  the  deepening  by  dredging  in  the  summer  of  1891,  caused 
the  material  to  slide  from  under  the  cribs  into  the  channel,  so  that 
a  section  120  feet  long  settled  and  tipped  toward  the  channel  to  such 
an  extent  that  the  only  practicable  method  of  rei>air  was  to  rebuild  it 
entirely. 

It  was  hoped  to  use  the  old  cribs,  and  by  building  them  higher  to 
replace  them  in  the  line  of  the  pier  on  a  foundation  dredged  to  a  depth 
of  10  feet  below  mean  lake  level.  When  the  cribs  were  examined, 
however,  they  were  found  to  be  in  such  bad  condition  that  they 
could  not  even  be  removed  entire.  The  lower  courses  were  of  round 
timber,  and  although  the  timber  of  the  cribs  was  sound,  it  was  badly 
worn;  near  the  surface  of  the  water  it  had  been  badly  worn  by  ice, 
and  throughout  the  cribs  the  effect  of  the  water  being  forced  back 
and  forth  through  the  joints  had  been  to  wear  away  the  timber  to  a 
remarkable  degree. 

It  is  probable  that  the  wearing  may  have  been  increased  by  the  pres- 
ence of  sand  and  other  material  in  suspension  in  the  water,  so  that  its 
effect  would  be  akin  to  that  of  an  ordinary  sand  blast  in  air.  At  the 
ends  of  the  cribs,  where  end  timbers  were  "  halved  "  into  the  side  sticks, 
and  at  all  places  where  the  cross-ties  dovetailed  into  side  timbers,  the 
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joints  were  worn  away  so  as  to  make  the  clear  spaces  from  1  to  2  inches 
wide,  and  sometimes  even  as  great  as  3  inches.  In  this  respect  it 
was  interesting  to  note  that  elm  timber,  of  which  much  had  been  used, 
was  worn  away  to  a  much  greater  extent  than  any  other  timber  used, 
including  i)rincipaUy  hemlock  and  pine,  with  a  small  amount  of  oak. 

No  eiibrt  was  therefore  made  to  save  the  cribs,  and  they  were  removed . 
in  the  cheapest  manner  possible,  by  dredging. 

Four  cribs,  a  Icpgth  of  120  feet,  were^hus  taken  out  and  the  bottom 
was  dredged  evenly  to  a  depth  of  IG  feet.  Tlie  material  was  hard  and 
somewhat  difQcnlt  to  dredge,  and  it  involved  the  necessity  of  removing 
a  substantial  row  of  piles  with  waling  pieces  and  capping  whidi  had 
been  built  with  a  view  to  securing  the  pier,  besides  the  great  inconven- 
ience of  reaching  and  handling  the  dredged  material  in  such  a  place. 

After  the  opening  of  120  feet  had  been  partially  refilled  with  entirely 
new  crib  work,  ballasted  with  stone,  a  severe  northeast  storm  tore  away 
an  additional  crib  of  30  feet  of  the  old  pier  outside  of  the  part  removed 
and  adjacent  to  it;  the  part  carried  away  being  a  single  crib,  the  end 
of  opening  below  water  was  left  square  to  build  against,  but  above 
water  the  superstructure  was  broken  and  slivered  so  that  much  extra 
work  was  required  to  put  it  in  good  condition.  The  repair  of  the  entire 
opening,  amounting  to  151J  linear  feet  of  crib  work  14  feet  wide,  with 
superstructure  6  feet  high,  was  completed  in  October. 

It  had  been  expected  to  extend  the  west  pier  80  feet  and  the  east 
pier,  40  feet,  but  the  unexpected  increase  in  repairs,  which  were  imper- 
ative, compelled  a  reduction  in  the  other  part  of  the  work,  so  that  the 
extension  was  limited  to  40  feet  on  each  pier. 

Much  trouble  has  been  heretofore  experienced  by  the  breaking  in  of 
pierheads  through  accidental  collisions  of  vessels  entering  the  harbor. 
For  this  reason  a  special  design  has  been  made  for  pier  heads  by  which 
the  angles  are  specially  strong,  banded  with  iron,  and  the  head  has  at 
least  2  feet  of  solid  timber  covered  with  oak  plank  4  inches  thick.  The 
contract,  including  repairs,  extension,  and  pier  heads,  was  completed 
November  29, 1893. 

In  addition  to  the  repairsV)f  east  pier,  repairs  were  made  to  the  west 
pier  in  several  places,  besides  refilling  the  outer  end,  which  had  been 
emptied  of  stone  by  the  storms. 

The  statement  of  work  accomplished  under  the  appropriation  of 
$20,000,  by  act  of  July  13,  1892,  is  therefore  as  follows: 

Dredging  channel  in  November,  1892 $866.25 

Extending  piers  80  feet 7,751.70 

Rebuilding  151^  feet  of  east  pier 8,  681. 42 

Repairing  vrest  i»ier 801. 50 

Superintendence,  office,  and  conjiingencies  of  all  kinds,  including  surveys.  1,  672.  20 

Balance  on  band 226.93 

Total 20,000.00 

The  cost  of  80  feet  of  crib  extension,  including  contingencies,  was 
therefore  1^8,381.78,  or  $104.77  per  linear  foot.  This  cost,  however, 
includes  two  pier  heads  and  the  necessary  connections  with  old  piers, 
which  is  an  illustration  of  one  of  the  reasons  why  such  work  costs  more 
when  carried  on  under  small  appropriations.  The  estimated  cost  for 
the  whole  work  was  $100  per  linear  foot. 

As  only  a  little  more  than  $8,000  of  the  last  appropriation  was 
expended  upon  the  project  of  pier  extension,  instead  of  $10,000,  on 
which  the  estimate  for  completion  was  based,  as  before  explained,  it 
may  be  necessary  to  modify  that  estimate  in  future,  but  it  is  not  thought 
necessary  at  this  time. 
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A  map  of  the  luouth  of  Black  River,  showing  the  project  and  con- 
dition at  time  of  latest  survey,  is  submitted  to  accompany  and  explain 
this  report. 

On  the  28th  of  May  the  steamer  Mariposa,  in  entering  the  harbor, 
collided  with  the  outer  end  of  the  east  pier  and  tore  away  the  northeast 
corner  of  the  pier,  extending  about  half  the  width  and  a  somewhat 
longer  distance  on  the  side.  The  owners  have  made  arrangements  to 
have  the  pier  properly  repaired* at  their  own  expense. 

The  Black  River,  near  Lorain,  has  recently  been  selected  as  the  water 
communication  to  a  new  establishment  for  the  manufacture  of  steel. 
The  matter  seems  to  have  taken  a  definite  shape,  and  it  will  probably 
add  largely  to  the  future  commerce  of  the  harbor. 

It  should  be  noted  that  the  cost  of  project  for  improvement  docs  not 
include  expense  of  maintaining  channel  by  annual  dredging  through 
the  bar,  nor  does  it  include  maintenance  of  old  superstructure  by 
repairs.  These  expenses  can  not  be  estimated  a«  part  of  a  definite 
plan,  but  must  be  incurred  from  year  to  year  as  may  be  necessary  from 
available  funds,  leaving  the  balance  to  bo  applied  upon  the  project  for 
extension  of  piers. 

Black  River  is  iu  the  collectiou  district  of  Cnjahoga,  Ohio.  There  is  a  fixed 
white  light  of  the  fourth  order  at  the  outer  end  of  the  west  pier.  The  nearest  work 
of  defense  is  Fort  Wayne,  Mich.,  80  miles  distant. 

Money  statement 

July  1, 1893,  balance  unexpended $18, 215. 89 

June  30, 1894,  amount  expended  during  fiscal  year 17, 988. 96 

July  1, 1S94,  balance  unexpended 226.93 

{Amount  (estimated)  required  for  completion  of  existing  project 46, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  line  3U,  1896    46,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1893,  relative  to  the  commerce  of  the  harbor 
at  mouth  of  Black  River,  Ohio,  were  compiled  from  information  furnished  by  the 
collector  of  customs  and  others : 


Articlos. 


RECEIPTS. 

1  ron  ore 

Lumber,  bIj ingles,  laths,  etc  . 

Stone 

Coal 

M  iocellaneouB 


Total  . 


Coal . 

oil... 


Tons. 


171,562 

7,135 

2.134 

100 

45 


Articles. 


180, 976 


I 


SHIPMENTS— continued. 

Flour 

Stone  

Sugar 

(train,  moats,  etc 

Lumber 

Brick 

Maoliinery 

Miscellaneous  merchandise . . . . 


550,104 
14,373 


Total  , 


I'ons. 


6,228 

3,653 

2, 0.'U 

628 

325 

180 

19 

07. 875 

645. 527 


Tote!  freight  tonnage  for  1803 82C.503 

Total  freight  tonnage  for  1892 231.434 

Increase 595,069 
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Shipping. 


Vemels  entering . . . 
Vessels  departing. 


Number. 


220 


Tonnage. 


621,677 
202,276 


Total  registered  tonnage  for  1893 823,953 

Total  registered  tonnage  for  1862 548,234 

Increase 275,719 

Draft  of  larfi^est  vessels  usins  harbor^  16  feet. 

Largest  A'essels  load  to  full  depth. 

No  new  vessel  lines  established  daring  the  year. 


N  Ng. 
IMPROVEMENT  OF  CLEVELAND  HARBOR.  OHIO. 

In  1825  the  mouth  of  the  Cuyahoga  Eiver  was  obstructed  by  a  long 
sand  bar,  the  channel  was  crooked,  and  the  depth  of  water  over  the 
bur  was  but  about  3  feet. 

A  plan  of  improvement  was  then  adopted  to  straighten  and  deepen 
the  river  at  its  mouth  by  means  of  piers  on  each  side  to  confine  and 
direct  the  channel  over  the  bar.  The  plan  was  modified  and  extended 
from  time  to  time  until  1869,  when  it  was  comi)leted.  The  work  involved 
considerable  expense  for  maintenance  by  dredging  and  the  repairs  of 
piers. 

Four  appropriations,  1870  to  1874,  inclusive,  were  subsequently 
expended  in  rebuilding  ])arts  of  the  west  pier  with  stone  and  in  repairs 
and  dredging. 

The  total  uinonnt  appropriated  and  expeude<l  on  tbis  improvement  until 

1875  was $346,881.61 

III  1875  Congress  made  an  appropriation  for  a  breakwater  in  5  fathoms 
of  water  to  protect  the  commerce  of  Cleveland.  A  plan  was  therefore 
made  for  an  outer  harbor  as  a  refuge  and  anchorage. 

The  original  plan  has  been  amended,  and  now  consists  of  two  break- 
waters. 

Amount  expended  from  adoption  of  present  project  in  1875  to  June  30, 

1893 $1,197,701.61 

Amount  incurretl  in  last  fiscal  year 70, 790. 33 

The  following  appropriations  have  been  made  since  adoption  of  the 
project : 

March  3,  1875 $50,000      August  5,  1884 $100,000 

Aufpist  14. 1876 50,000      August  5, 1886 93,750 

Aujrust  14, 1876  (repair  of  pier).  8,000  I  Autrust  11,  1888 100,000 

jHnel8,1878 100,000  I  September  19, 1890 75,000 

March3,l879 100,000  I  July  13,  1892 100,(X)0 

June  14,  1880 125,000  1  

Mjirch3.]881 200,  COO  ,  Total 1,276,750 

August2,1882 175,  000  , 

NoTK. — About  $50,000  of  this  nmount  has  beeu  expended  in  maintenance  of  the  old 
piers  and  channel. 

A  map  is  forwarded  to  accompany  and  explain  this  report.  Upon  the 
map  the  complete  project  is  shown,  and  the  years  in  which  the  various 
parts  have  been  constructed. 
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Tlie  length  of  sliore  arm  given  in  last  Annual  Eeport  was  incorrect, 
tLrongh  a  typographical  error;  the  correct  length  is  3,130  feet.  The 
length  of  spur  on  west  breakwater  was  also  incorrectly  given;  the 
correct  length  is  100  feet. 

At  the  beginniug  of  the  fiscal  year  a  contract  was  outstanding  with 
Messrs.  Sadler  and  Allen,  of  Detroit,  Mich.,  for  dredging  in  the  harbor, 
the  necessity  for  which  was  explained  in  the  last  Annual  Eeport. 

The  dredging,  which  had  been  commenced  May  7,  1893,  was  carried 
oil  continuously  until  November  15,  1893,  and  was  then  suspended  for 
the  wintei.  Dredging  was  resumed  March  30,  and  continued  until 
April  13,  1894,  when  the  contract  was  completed.  The  amount  of 
material  dredged  and  removed  during  the  fiscal  year  was  121,796  cubic 
yards,  and  the  total  under  the  contract  was  142,998  cubic  yards, 
measured  in  scows.  The  area,  dredged  to  a  depth  of  about  19  feet,  and 
nowhere  less  than  18  feet,  is  shown  in  shaded  lines  upon  the  map. 

The  material  dredged  was  towed  to  a  point  in  the  lake  east  of  the 
line  of  Case  avenue  prolonged,  a  distance  of  about  2  miles.  It  has 
been  considered  necessary  to  tow  the  material  to  a  place  at  least  as 
distant  as  the  one  mentioned  in  order  to  prevent  possibility  of  injury 
to  navigation  in  the  harbor  or  its  approaches. 

In  this  connection  attention  is  invited  to  the  fact  that  the  city  of 
Cleveland  has  for  several  years  had  dredging  done  in  the  river  channel 
by  contract,  and  is  still  doing  the  same,  the  contract  requiring  the 
raateiial  dredged  to  be  towed  eastward  and  dumped  in  the  lake  not 
farther  west  than  the  prolongation  of  Erie  street. 

Individuals  having  dredging  done  have  followed  the  example  of  the 
city,  and  as  a  result  a  large  amount  of  material  has  been  dumped  and 
is  still  being  dumped  entirely  within  the  limits  of  the  area  to  be 
included  in  the  harbor  which  the  United  States  is  building  at  great 
expense  for  the  benefit  of  Cleveland  commerce. 

The  shoal  which  has  been  formed  by  the  city  dumping  is  distinctly 
shown  upon  the  map  accompanying  this  report.  In  many  cases,  indeed, 
the  material  is  not  towed  as  far  as  Erie  street,  but  has  been  dumped  at 
points  much  nearer  the  piers.  In  a  few  instances  information  has  been 
lodged  with  the  U.  S.  attorney  of  such  dumping,  under  the  provisions 
of  section  6  of  the  river  and  harbor  act  approved  September  19, 1890, 
but  it  has  been  found  exceedingly  difficult  to  secure  a  conviction, 
although  the  facts  are  well  known;  and  in  cases  of  conviction  the  pen- 
alties have  been  made  less  than  it  would  cost  the  United  States  to 
remove  the  material  dumped  in  the  single  cases  on  which  conviction 
was  obtained.  This  remark  is  intended  to  apply  to  cases  at  Toledo  and 
at  Cleveland  harbors. 

The  most  effective  remedy  would  perhaps  be  an  injunction  from  the 
U.  S.  court  forbidding  all  parties  owning  or  controlling  dredging  plant 
on  this  lake  from  dumping  material  elsewhere  than  in  places  authorized 
by  the  Secretary  of  War. 

At  the  beginning  of  the  fiscal  year  a  contract  was  outstanding  for 
constructing  450  feet  of  breakwater  in  extending  the  protection  east- 
ward. Work,  which  had  been  commenced  April  10,  was  continued  until 
November  9, 1893,  when  it  was  completed. 

The  breakwater  is  constructed  upon  a  foundation  of  riprap  stone 
which  is  designed  to  be  6  feet  deep  after  it  has  settled  compactly 
together.  For  this  reason  it  is  made  about  1  foot  high(»r  when  dumped 
into  ])lace.  The  width  of  the  riprap  foundation  is  00  feet  on  top,  and 
the  slopes  are  as  nearly  as  practicable  1  on  2.  The  middle  line  of 
fountlation  coincides  with  the  middle  of  breakwater. 
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The  cribs  of  the  breakwater  are  32  feet  wide,  and  an  arraugemeut  is 
given  to  the  bottom  pieces  by  which  the  base  has  a  width  of  34  feet 
A  drawing  is  submitted  with  this  report  showing  the  details  of  con- 
struction of  the  cribs  and  superstructure.  The  design  shown  has  only 
been  employed  for  the  work  under  the  last  contract.  The  water  at  the 
site  is  31  to  32  feet  deep,  and  the  bottom  material  is  so  soft  that  a  moor- 
ing pile  was  driven  down  12  feet  or  more  with  a  single  blow  of  tlie 
hammer  of  an  ordinary  pile-driver.  The  extremely  soft  condition  of  the 
bottom  was  not  known  until  work  was  commenced  under  the  contract, 
and  some  apprehension  was  felt  regarding  the  stability  of  the  structure. 

The  crib  work,  as  constructed,  bore  upon  three  timbers  under  each 
of  the  outside  longitudinal  walls  and  a  single  timber  under  the  middle 
longitudinal  wall,  besides  the  support  received  from  other  parts  of  the 
crib.  The  plan  has  shown  such  excellent  results  that  the  number  of 
timbers  for  bearings  have  been  increased  to  four  under  the  outer  and 
inner  walls,  and  three  under  the  middle  wall. 

The  inspector,  who  has  s^ved  for  many  years  as  superintendent  of 
construction  of  harbor  work,  states  that  formerly,  when  the  cribs  had 
been  brought  to  <a  bearing  on  the  foundations  and  the  process  of  lilling 
with  stone  commenced,  the  cribs  commenced  settling  into  the  founda- 
tion of  loose  stone,  and  before  the  superstructure  was  put  on,  the  cribs 
iiad  generally  settled  about  2  feet,  and  often  very  unevenly.  In  these 
cribs  the  settling  into  foundations  did  not  exceed  one-half  that  which 
occurred  with  the  former  cribs  having  no  extra  bearing  timbers. 

The  superstructure  of  all  of  the  east  breakwater  has  been  constructed 
with- a  parapet  on  the  lakeside,  12  courses  of  timber  (approximately 
about  12  feet)  above  mean  lake  level;  the  half  on  the  harbor  side  has 
been  built  only  C  courses  high. 

On  the  29th  of  June,  1894,  Mr.  F.  S.  Burrowes,  assistant  engineer, 
made  an  examination  of  the  elevations  of  top  of  east  breakwater  with 
the  following  result,  viz: 

One  thousand  nine  hundred  and  ninety-one  and  five- tenths  feet  of  parapet  on  east 
breakwater  averages  10.05  feet  above  mean  lake  level;  varying  from  9  feet  to  11.3 
feet  above  mean  lake  level.  Four  hundred  and  seventy-eight  and  five-tenths  feet 
of  parapet  on  east  breakwater,  built  in  1893,  averages  11.65  feet  above  mean  lake 
level,  varying  from  11.1  feet  to  12.4  feet  above  mean  lake  level. 

The  highest  part  of  the  parapet,  built  in  1893,  is  where  it  was  racked 
back  over  the  old  work  at  the  junction  with  the  new,  and  was,  there- 
fore, where  the  foundations  had  fully  settled.  The  extreme  east  end  is 
12.3  feet  high  and  the  middle  sags  to  11.1  feet. 

Xo  definite  measures  have  heretofore  been  taken  to  show  the  settle- 
ment in  different  years,  but  it  is  apparently  very  small  after  the  first 
year.  The  above  observations  show  that  the  breakwater  built  last  year 
has,  since  completion,  settled  only  about  one- third  as  much  as  the  part 
])reviously  built.  This  is  believed  to  be  largely  due  to  the  greater  bear- 
ing of  the  cribs  upon  the  riprap  foundation,  and  for  this  reason  the  bear- 
ing upon  foundation  has  been  increased  in  plan  for  future  construction 
as  shown  in  drawings. 

The  bolting  in  the  cribs  is  in  general  of  round  rolled  American  iron, 
1 J  inches  in  diameter.  As  a  timber  can  be  pulled  off  from  the  bolt 
much  easier  than  the  bolt  can  be  pulled  up  through  the  timber,  the 
bolts  have  been  upset  and  swaged  at  top  to  form  a  kind  of  button-head. 
The  point  of  bolt  is  simply  a  small  bevel  to  remove  the  sharp  edge  where 
the  iron  is  cut  so  that  it  will  not  tear  the  wood  fiber  when  being  driven. 

Bolts  are  all  driven  perpendicular  to  the  surfaces  and  Joints  instead 
of  on  an  angle  as  heretofore,  because  the  work  is  more  cheaply  done; 
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the  timbers  can  be  drawu  together  more  firmly,  and  it  is  evident  that 
the  force  wliieh  would  be  required  to  produce  the  initial  movement 
which  would  result  in  a  separation  of  the  cribs,  is  decreased  with  the 
increase  of  the  angle  of  the  bolt  from  the  normal. 

Another  feature  in  which  this  part  of  the  breakwater  differs  from 
that  which  preceded  is  in  the  introduction  of  corner  posts.  These  not 
only  form  a  prime  factor  in  holding  the  timbers  together,  but  they 
greatly  stiffen  the  cribs  and  make  them  capable  of  carrying  a  super- 
structure of  concrete  or  other  masonry,  should  it  be  found  desirable 
when  the  timber  above  water  has  become  decayed. 

A  statement  of  the  expenditure  of  the  appropriation  of  $100,000  by 
act  of  July  13, 1892,  may  be  made,  as  follows : 

July  1, 1892,  balance  available $1,397.88 

Amount  appropnatedJuly  13, 1892 100,000.00 

Total 101,397.88 

Dredging  in  November,  1892 1,432.71 

451^  foet  extension  of  east  breakwater 70, 549, 94 

Dredging  under  contract .- 20,019.72 

Kepairing  breakwater 4,  209. 11 

Surveys  of  harbor^  1892  and  1893 425.49 

Contingencies  of  superintendence,  examinations,  office,  etc 4, 574. 01 

Balance  available 186.90 

Total 101,397.88 

The  anchorage  in  the  harbor  of  refuge  west  of  the  river  channel  is 
now  accessible  to  the  largest  vessels  which  come  to  the  port  of  (Cleve- 
land, and  the  room  is  ample  for  all  present  needs.  There  is,  therefore, 
no  pressing  necessity  for  the  immediate  comnletion  of  the  breakwater 
as  proposed. 

Part  of  the  shore  arm  of  the  west  breakwater  was  constructed  in 
1876,  other  parts  in  1878, 1879,  and  1881.  Eight  hundred  and  fifty  feet 
of  the  west  end  of  breakwater  proper  was  built  in  1881.  All  the  real 
strength  of  pine  timber  above  water  in  a  pier  is  gone  in  about  twelve 
years,  though  it  may  under  favorable  circumstances  hold  several  years 
longer  and  sometimes  remain  in  place  until  entirely  rotted  out,  which 
may  require  twenty  years  or  more. 

Should  the  superstructure  of  a  part  of  the  breakwater  be  carried 
away  in  a  storm,  the  crib  work  below  water  would  almost  surely  follow, 
because  when  the  cribs  are  exposed  in  heavy  storms  the  stone  is  taken 
out  by  the  action  of  the  seas,  and  the  woodwork  is  left  with  too  little 
ballast  to  hold  it  in  position. 

It  is,  therefore,  very  important  that  the  old  superstructure  should  be 
rebuilt  before  it  is  too  far  gone  to  decay  to  withstand  the  force  of 
storms.  It  will  be  seen  in  the  statement  of  expenditures  that  more 
than  $4,000  of  the  last  appropriation  was  expended  in  repairs  to  the 
breakwater;  the  repairs  consisted  almost  entirely  in  replacing  plank- 
ing and  deck  stringers  which  had  been  broken  away  in  winter,  A 
small  opening  once  made  sometimes  becomes  the  means  of  letting  ill 
forces  which  bring  destruction  to  a  large  part. 

A  superstructure  of  concrete  masonry  is  recommended  as  the  cheap- 
est which  can  be  made  of  a  reasonably  permanent  character,  though  it 
may  probably  involve  the  necessity  of  strengthening  the  outer  walls  of 
the  cribs  below  water  level. 

Cleveland  Harbor  is  in  the  oollection  district  of  Cnyahoga,  Ohio.  There  in  a 
beacon  on  the  outer  end  of  each  pier,  and  a  be«acou  with  flash  light  and  iofr  whistle 
on  the  independent  crib  just  inBide  the  ciist  end  of  the  lake  arm  of  the  breakwater. 
The  nearest  work  of  defense  is  Fort  Wayne,  Mich.,  110  miles  distant. 
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Money  statement 

Jnly  1,  1893,  balance  unexpended $88, 14L49 

Deposited  to  credit  of  appropriation *  162.  71 

$88,304.20 

June  30,  1894,  amount  expended  during  fiscal  year 88, 117. 30 

July  1,  1894,  balance  unexpended 186. 90 

{Amount  (estimated)  required  for  completion  of  existing  project 494, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciA'il  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1893,  relative  to  the  commerce  of  thc^  harbor 
at  Cleveland,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others : 

1X)MESTI0. 


Articles. 


RBCBIPTS. 

Ironoro 

Kailroad  ties,  posts,  etc 

Lumber 

Stone 

Iron 

Shinjsles.  laths,  etc 

Flatter,  lime,  aucl  cement . 

Flour 

Grain  and  hay 

Fisli 

Potatoes 

General  inorchandlHo 

Miscellaneous 


Total 2,551,120 


Lumber 

Kooflug  gravel. 

Salt 

Fish 

LatliH 

Miscellaneous  . 

Total 


Tons. 


I,2ft5, 

849, 

250, 

74, 

25. 

19, 

9, 

5. 


46, 


603 
281 
977 
123 
567 
727 
338 
654 
412 
455 
408 
056 
429 


Articles. 


SHIPMENTS. 

Coal 

Iron  and  steel , 

Kails  and  spikes 

Lumber 

Brick  and  sewer  pipe 

Wire 

Glass,  crockery,  and  stoneware 

Merchandise 

Mi»collaneouB 

Total , 


FOREIGN. 


Tons. 


1,348.273 

53,930 

24,474 

2.934 

4,  550 

3,823 

551 

14, 281 

905 


1, 453. 754 


BHrPMBNTS. 


2, 133      Coal . 

1,903  I    Oil 

1, 413    I  Fire  brick  and  fire  clay. 

5.53   ;  Fiour 

110      Iron 

88   I  Miscellaneous 


0,200 


Total . 


174, 384 

2,2^)4 

1.576 

590 

33 

31 


178, 348 


Total  freight  tonnage  for  1893. 
Total  freight  tonnage  for  1892. 


4.189.922 

7.060.791 

Decrease 2,870.869 


Shipping. 


Number,  i   Tonnage. 


Vessels  entering |        3,071         1,980,510 

Vessels  departing i        3, 1 73  '      2, 052, 1 70 

Vessels  built |  6  |        6, 612. 15 

Total  registered  tonnage  for  1893  ( vesseln  entering  and  departing) 4, 0^2,  Ufm 

Total  registered  tonnage  for  1892  (ves.sels  entering  and  departing) 4,  H54, 1 19 

Decrease 81 1. 433 

Draft  of  largest  vessels  using  harbor,  16^  feet. 

Largest  vessels  do  not  load  to  full  depth. 

New  Hues  of  transportation  were  established  as  follows,  viz:  The  Vessel  Owners' 
Towing  Compjiny,  The  Cleveland  and  Buft'alo  Transit  Company,  The  Ohio  Tnnis- 
portatiou  Company,  The  Cuyahoga  Transit  Company,  The  Corrigan  Transit  Com- 
pany, The  Cleveland  Sand  arid  Gravel  Company. 

*  During  fiscal  year  ending  June  30,  1894. 
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N  N   10. 
IMPROVEMENT  OF  FAIRPORT  HARBOR,  OHIO. 

Tlio  harbor  of  Pairport  is  near  the  mouth  of  the  Grand  River,  Ohio, 
^Fhich  is  navigable  for  some  distance  from  the  hike. 

In  1825  the  sand  bar  across  the  month  was  so  hard  and  dry  in  the 
Slimmer  that  teams  could  be  driven  across.  In  that  year  a  i)lan  was 
adopted  for  improving  the  harbor  by  the  method  of  parallel  piers  to 
confine  and  protect  the  channel.  The  plans  have  been  modified  and 
extended  from  time  to  time  until  181K),  when  the  latest  project  was 
adopted  providing  for  extending  the  parallel  piers  to  a  depth  of  18  feet 
in  the  lake.  The  widths  between  piers  were  planned  to  be  200  feet,  but 
owing  to  imperfections  in  construction  and  alignment,  and  the  move- 
ment caused  by  storms,  the  general  width  between  piers  is  but  185  feet, 
though  in  a  few  places  it  is  about  195  feet. 

•At  the  time  the  latest  i)roject  was  adopted  the  channel  depth  between 
piers  was  IG  feet  and  the  depth  over  the  bar  15^  feet.  The  necessity 
for  an  increase  of  depth  was  stated  as  follows : 

Fairport  Harbor,  Ohio,  in  now  tho  third  harbor  on  tho  list  of  Lake  Erie  harbors 
in  order  of  amount  of  ore  received  and  coal  shipped,  and  tho  amonnt  of  this  com- 
merce bids  fair  to  increase  still  more  as  other  railroad  companies  are  preparing  to 
build  to  said  harbor. 

The  project  and  estimated  cost  of  the  extension,  as  motlified  and 
approved  in  October,  1892,  is  as  follows: 

For  two  parallel  piers,  each  1,060  feet  long,  2,120  linear  feet,  at  $100  per 
foot $212,000 

The  cost  of  dredging  the  channel  to  a  depth  of  18  feet,  if  needed  but 
once,  would  be  a  simple  matter  to  estimate,  but  when  needed  to  a 
greater  or  less  extent  every  year  as  a  result  of  irregularly  recurring 
conditions  in  the  river  and  in  the  lake,  it  becomes  rather  a  question  of 
maintenance  than  of  extending  and  completing  a  definite  plan  of 
improvement,  and  the  cost  of  dredging,  as  well  as  of  repairing  the 
pierp,  is  therefore  not  included  in  the  project  for  extending  the  piers. 

It  is  not  practicable  to  make  a  definite  estimate  for  dredging  and 
repairs  which  shall  fully  and  finally  complete  all  that  will  be  needed. 
They  are  more  or  less  necessities  of  each  year,  and  when  imperatively 
needed  must  be  completed  as  far  as  practicable  with  funds  which  may 
be  available,  leaving  the  balance  to  carry  on  the  project  for  extending 
the  improvement. 

This  explanation  seems  necessary  for  the  reason  that  previous  to  1892 
the  method  had  not  been  employed  in  this  district,  and  as  a  result  the 
estimates  for  comj)letion  of  piers  were  reduced  by  the  full  amount  of 
appropriations,  some  part  of  which,  and  sometimes  even  all  of  which, 
had  been  expended  for  repairs  and  dredging. 

The  entire  amonnt  expended  from  1825  to  adoption  of  present  project  in 

1892  was $319,503.08 

Amount  expended  on  present  project  to  June  30, 1893,  including  liabilities.        3, 946. 54 
Amount  expended  in  last  fiscal  year 25, 607. 39 

At  the  beginning  of  the  fiscal  year  work  was  in  progress,  dredging 
under  contract  with  Messrs.  Sadler  &  Allen,  of  Detroit,  Mich.;  this 
was  completed  July  7, 1893.  The  amount  dredged  in  July  was  2,263 
cubic  yards,  and  the  amount  under  the  contract,  which  was  commenced 
fJune  0,  was  10,211  cubic  yards.  The  channel  over  the  bar  was  dredged 
to  a  depth  of  18  feet. 

A  contract  was  also  outstanding  at  the  beginning  of  the  fiscal  year 
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with  Mr.  James  B.  Donnelly,  of  Buffalo,  N,  Y.,  for  constructing  an 
extension  to  east  and  west  piers.  Work  under  the  contract  was  com- 
menced June  12  and  completed  November  30, 1893, 

The  east  pier  was  extended  120  teet  and  the  west  pier  IGO  feet.  The 
pier  is  of  the  same  type  as  that  constructed  at  Ashtabula  and  Couneaut, 
v^hown  on  drawing  with  report  for  Conneaut  Harbor.  The  j)iers  arc  21= 
feet  wide,  superstructure  8  feet  above  mean  lake  level,  and  tbc  cribs 
are  20  feet  deep,  upon  a  foundation  of  stone  in  a  trench  dredged  to  a 
depth  of  22  feet  or  more.  The  foundation  is  of  large  stone,  projecting 
4  feet  outside  the  crib,  and  the  spaces  between  stone  arc  filled  with 
small  stone. 

The  foundation  under  the  riprap  stone  is  of  sand,  and  much  the 
same  difficulty  was  experienced  by  the  cribs  tipping  and  moving  in  the 
October  storm  as  is  described  in  the  report  for  Conneaut  Harbor.  It 
is  proposed  in  future  to  adopt  the  new  type  of  crib,  designed  for  situ- 
ations on  sand  bottom  and  shown  in  drawing  with  report  for  Conneaut 
Harbor. 

The  entire  appropriation  of  July  13,  1892,  may  bo  accounted  for  as 
follows : 

Julv  1, 1892,  balance $1,370.45 

Appropriated  July  13, 1892 35,000.00 

Total  available 36,370,45 

Expended  for  dredging  tbe  bar  November,  1892 600. 00 

Expended  for  dredging  the  bar  June  and  July,  1893 2, 042. 20 

Expended  for  extending  piers  280  linear  feet 24,  055.  61 

For  Buperiutendence,  surveys,  and  contingencies  of  Jill  kinds 2, 856. 12 

Balance  on  hand  June  30, 1894 6, 816. 52 

Total 36,370.45 

The  available  balance  is  held  to  meet  any  emergencies  which  may 
arise  requiring  an  expenditure  for  repairs  or  for  deepening  the  channel. 

The  channel  during  the  past  year  has  been  unusually  deep,  and  in 
the  spring  of  181)4  there  were  no  conditions  which  caused  the  formation 
of  a  bar  to  a  sufficient  extent  to  cause  inconvenience  to  navigation. 

The  condition  of  the  piers  outside  of  the  shore  line  is  fairly  good, 
but  inside  the  shore  line,  especially  on  the  east  side,  the  piers  are  in 
very  bad  condition.  The  pier  for  a  length  of  several  hundred  feet  on 
the  east  side  is  in  such  bad  condition  that  it  should  be  rebuilt. 

In  order  to  fiiUy  ascertain  the  condition  of  the  piers,  and  also  to 
obtain  the  information  necessary  for  a  report  upon  the  occupancy  of 
the  pier  by  a  transportation  company  which  had  obtained  a  lease  of 
the  pier  and  after  one  year  had  refused  to  make  further  payments,  I 
directed  Mr.  F.  S.  Burrowes,  XJ.  S.  assistant  engineer,  to  make  an 
examination  and  survey  of  the  harbor  and  piers  in  November,  181)3. 

My  report  and  recommendation  to  the  Chief  of  Engineers  was  sub 
mitted  under  date  of  March  14, 1894,  and  action  was  taken  thereon  as 
follows : 

United  States  Exoineeii  Office, 

Cleveland,  Ohio^  March  14, 1S94, 

General:  As  the  present  condition  of  the  pier  at  Fairport  Harbor,  Ohio,  inside 
the  shore  line,  is  sucn  that  the  question  of  its  further  maintenance  by  the  United 
States  must  be  decided  at  an  early  day,  I  have  the  honor  to  submit  the  foHowing 
statement  and  recommendation : 

Under  date  of  June  22, 1889,  certain  conditions  were  accepted  by  H.  W.  Oliver, 
president  Consumers'  Forwarding  and  Storage  Company,  Pittsburg,  Pa.,  for  use  of 
United  States  east  pier  at  Fairport  Harbor,  Ohio,  one  of  the  conditions  being  an 
annual  rental  of  $2,000  to  bo  paid  to  th^United  States  by  the  company.  I  am  unable 
to  find  a  copy  of  the  license  in  the  records  of  this  office. 
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Under  date  of  July  15,  1890,  the  first  annual  payment  was  remitted  to  this  office 
by  the  company. 

Under  date  of  Juno  18,  1891,  a  request  was  made  to  the  company  for  remittance  of 
the  second  annual  payment  of  $2,000,  which  was  declined,  under  the  plea  that  the 
license  was  onl^  for  one  year  and  that  no  payment  was  therefore  due.  The  same 
was  reaasertod  in  subsequent  correspondence.  The  matter  was  therefore  laid  before 
the  Chief  of  Engineers  in  a  letter  from  this  office  dated  July  16,  1891  (3952  of  1891). 

Under  date  of  September  17,  1891,  the  Attorney-General  of  the  United  States 
informed  the  Secretary  of  War  that  the  matter  had  been  referred  to  the  U.  S.  attorney 
for  the  northern  district  of  Ohio  for  such  action  ad  may  be  necessary.  There  is  no 
record  in  this  office  of  any  action  on  the  subject  by  the  U.  S.  attorney. 

In  the  summer  of  1891  a  beacon  for  rear  light  of  range  was  erected  on  the  United 
States  pier,  which  was  so  situated  as  to  interfere  with  the  use  of  the  company's  iron 
hoist.  The  company  then  practically  offered  to  pay  the  rental  provided  the  beacon 
was  removed,  but  no  further  action  was  taken. 

The  pier  has  been  constantly  used  by  the  company  which  obtained  the  license, 
though  perhaps  under  some  modification  of  name.  The  outer  tracks  of  the  iron 
hoists  are  on  the  pier,  and  railroad  tracks  and  piles  of  ore -are  close  to  the  inner  edjce 
of  the  pier,  which  thus  becomes  a  mere  wharf  iront  to  retain  the  material  behind  it. 
Directly  over  the  pier,  and  partly  resting  on  it  near  the  shore  line,  the  company  built 
some  coal  hoists,  which  are  still  in  position,  though  at  present  not  in  use.  The  use 
to  which  the  pier  has  been  subjected  has  done  it  very  great  in^jury,  vastly  more  than 
can  be  repaired  by  the  amount  paid  to  the  United  States  for  one  year's  rental. 

In  November,  1893, 1  had  a  survey  of  the  harbor,  made  with  special  reference  to  the 
condition  and  occupancy  of  the  east  pier.  I  iuclose  a  copy  of  the  report  of  Mr.  F.  S. 
Burrowes,  the  assistant  engineer,  who  made  the  survey,  and  a  blue  print  of  the  map 
of  the  harbor. 

An  examination  of  the  map  shows  at  a  glance  that  the  transportation  company 
has  taken  possession  of  the  entire  wharf  front  of  the  town,  streets  included.  In  fact^ 
it  is  understood  that  the  small  fity  government  is  practically  controlled  by  the  trans- 
portation company.  The  busiuoss  of  Fairport  Harbor  is  thus  far  but  little  save  what 
IS  done  by  corporations  or  companies  under  a  single  management. 

I  am  therefore  constrained  to  make  this  statement  of  the  general  features  of  the 
situatfon,  and  to  recommend  that,  until  other  circumstances  may  arise  to  change  the 
present  conditions  and  necessities,  no  expense  shall  be  incurred  by  the  United  States 
to  keep  the  cast  i)ier  in  repair  inside  of  the  shore  line,  and  that  no  dredging  bo  done 
in  the  channel  inside  of  that  line. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Lieut,  Col,,  Corps  of  Engineer b. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  S.  A, 


CLE^^CLAND,  Ohio,  February  St,  1894, 

Colonel:  I  have  the  honor  to  submit  the  following  report  upon  a  partial  survey 
of  Fairport  Harbor,  Ohio,  made  under  your  direction  in  November,  1893: 

The  primary  object  of  the  survey  as  conveyed  in  your  verbal  instructions  wa«  to 
ascertain  the  general  dimensions  and  conditions  of  the  Government  piers,  more 
especially  the  one  on  the  east  side.  Incidentally  the  survey  was  to  include  the  docks, 
railroad  and  ore-hoist  tracks,  iron-ore  piles,  and  street  adjacent  to  the  water  front 
in  Fairport.  A  map  of  the  survey,  plotted  to  a  scale  of  1 :  2000,  and  showing  the  above 
features,  is  submitted  herewith.  The  soundings  on  the  map  outside  the  line  A-B, 
are  tiiken  from  a  survey  made  in  June,  1893,  by  Mr.  William  T.  Blunt,  assistant 
engineer.  The  soundings  on  the  map  inside  of  the  line  A-B  were  taken  in  April  and 
May,  1891,  by  W.  G.  Hawkins,  inspector. 

Fairport  Harbor  is  at  the  mouth  of  Grand  River,  and  its  improvement  has  been  of 
the  usual  ty])e:  that  is,  nearly  parallel  piers  have  been  built,  one  on  either  side  of 
the  mouth  of  the  river  and  extending  out  into  the  lake.  The  channel  width  between 
the  piers  varies  from  184  feet  at  the  outer  end  to  198  feet  near  the  life-saving  sta- 
tion, the  general  width  being  about  187  feet.  The  piers  are  composed  of  timber  cribs 
filled  with  stone.  The  width  of  the  piers  varies  from  15  feet  to  24  feet  and  the 
height  from  5  feet  to  8  feet  above  mean  lake  level. 

East  pier. — The  east  pier  as  a  crib  construction  now  ends  at  what  is  known  as  the 
old  range  pier  and  lias  a  total  length  of  1,760  feet.  Inside  of  the  old  range  pier  and 
extending  up  the  river  about  4.000  feet  there  is  a  dock  built  of  piles,  capped  and 
decked,  and  used  by  the  Dock  Company  as  a  wharf  for  handling  and  storing  iron  ore. 
Beginning  at  the  outer  end,  the  east  pier  may  bo  described  as  follows:  For  a  dis- 
tance of  524  feet  the  pier  is  24  feet  wide  and  is  in  good  condition ;  next  there  is  an 
old  light-house  crib  30  feet  square  which  appears  to  be  solid  and  has  retained  the 
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Btone  fillinj^.  Inside  the  old  light-house  pier  for  adistanceof  about  600 feet  the  pier  is 
18  feet  wide.  Althoufi:h  this  part  of  the  pier  has  settled  badly  out  of  shape,  it  seema 
fairly  sound  and  stable  and  has  retained  its  stone  ballast.  It  could  be  repaired  by 
replacing  the  deck  stringers  and  plank  and  possibly  some  of  the  side  timbers  on  the 
inner  end.  If  thought  advisable  to  entirely  replace  the  superstructure,  I  think  it 
could  be  done  with  safety,  as  the  fact  that  the  stone  ballast  has  remained  in  place 
would  seem  to  show  that  the  submerged  crib  is  sound. 

For  the  balance  of  the  distance,  614  feet,  the  pier  is  only  15  feet  wide  and  is  in  a  very 
dilapidated  condition.  The  cribs  of  which  it  is  built  were  evidently  placed  directly 
upon,  or  very  little  below,  the  natural  surface  of  the  bottom  of  the  river.  Dredging 
and  scouring  action  have  since  partially  undermined  them,  allowing  the  ballast  to 
run  out  and  causing  the  cribs  to  cant  toward  the  river.  In  one  place  for  a  distance 
of  about  150  feet  the  cribs  have  been  almost  entirely  overthrown.  The  repair  of 
this  part  of  the  pier  would  be  practically  impossible,  and  the  only  thing  that  could 
be  done  would  be  to  entirely  remove  it  and  replace  it  ,with  deeper  and  heavier  con- 
struction. 

About  1,100  feet  from  the  ouier  end  of  the  pier  the  Dock  Company  has  constructed 
abulkhead  of  timbers  and  piles  running  normal  to  the  pier  for  about  200  feet,  then  turn- 
ing and  running  parallel  to  the  pier  until  it  intersects  the  shore  line.  The  area  included 
between  the  bulkhead  and  the  pier  bus  been  iilled  and  tracks  and  platform  laid,  so 
that  it  cin  be  utilized  for  handling  and  storing  ore.  A  coal  chute  has  also  been 
built  near  the  outer  end  of  this  area  and  directly  upon  the  Qovernment  pier.  The 
part  of  the  pier  inside  of  this  bulkheiad  would  seem  to  bo  no  longer  necessary  as  a 
contraction  work,  biit  might  be  useful  as  an  ore  dock.  This  would  include  all  of  the 
15-foot  pier  and  about  50  feet  of  the  18-foot  pier. 

Weftt  Pier. — Beginning  at  the  outer  end,  the  west  pier  for  a  distance  of  483  feet  is 
24  feet  wide  and  is  in  good  condition,  the  only  repairs  necessary  being  some  new 
decking.  For  the  next  137  feet  the  pier  varies  in  width  from  20.5  to  22  feet.  This 
part  of  the  pier  has  canted  toward  the  channel,  so  as  to  make  the  inner  edge  about 
2  feet  lower  than  the  outer;  otherwise  it  seems  to  be  in  fairly  good  condition  and 
could  be  repaired  without  great  expense.  From  here  in  to  the  life-saving  station, 
about  620  feet,  the  pier  is  18  feet  wide,  and,  although  the  superstructure  appears  to 
be  fairly  sound,  yet  it  is  old  and  will  soon  have  to  be  renewed.  The  sand  has  grad- 
ually accumulated  west  of  the  pier  until  it  is  now  level  with  the  top  of  the  super- 
structure to  within  825  feet  of  the  outer  end.  Inside  of  this  point  the  pier  is  no 
longer  needed  as  a  contraction  work  or  to  jirevent  the  drifting  of  sand  across  the 
channel,  and  its  repair  would  not  appear  to  be  necessary. 

Fairport  Docks, — A  glance  at  the  map  will  show  that  practically  the  whole  of  the 
water  front  of  Fairport  is  used  as  :i  wharf  for  handling  and  storing  iron  ore,  and  is 
almost  completely  covered  with  railroads,  ore  hoists,  tracks,  and  iron  ore  in  piles 
20  to  25  feet  high.  This  business  is  in  the  hands  of  a  corporation  variously  known 
as  the  Consumers'  Storage  and  Forwarding  Company,  Pennsylvania  and  Lake  Erie 
Dock  Company,  Fairport  Dock  Company,  and  Pittsburg,  Fairport  and  Northwestern 
Dock  Company.  It  is  locally  known  as  the  Dock  Company,  and  has  been  so  referred 
to  in  this  report.  These  docks  form  practically  the  terminal  facilities  for  the  Pitts- 
burg, Painesville  and  Fairport  Railroad,  now  leased  by  the  Pittsburg  and  West- 
ern Railroad,  which,  I  understand,  is  a  part  of  the  Baltimore  and  Ohio  Railroad 
syHteni. 

I  was  told  by  a  member  of  the  village  government  that  the  village  council  had 
abandoned  the  following  parts  of  streets :  AH  cross  streets  west  of  Water  street ;  also 
all  cross  streets  west  of  High  and  south  of  Third,  and  Water  street  south  of  Third. 
This  gives  the  Dock  Company  complete  control  of  the  water  front,  leaving  no 
a])proach  to  it  free,  by  ritbt,  to  the  public.  At  the  time  of  the  survey  there  was  no 
ore  stored  on  the  line  of  Third  street,  but  it  was  obstructed  west  of  Water  street 
by  railroad  tracks  and  tracks  for  ore  hoists,  so  that  this  area  could  also  be  used  for 
storage  of  ore  at  any  time  the  Dock  Company  might  think  it  advisable. 
Very  respectfully,  your  obedient  servant, 

F.  8.  Burro  WES, 
As8i$tatU  Engineer. 

Lieut.  Col.  Jared  A.  Smith, 

Corps  of  Engineers f  U.  S.  A. 


Office  of  the  Chief  of  Engineers, 

United  Statks  Army, 
Washington^  D,  C,  March  ^Oj  1894, 
Sir  :  The  river  and  harbor  act  of  Aug[ust  11, 1888,  in  the  item  making  an  appropria- 
tion for  continuing  the  improvement  of  Fairport  Harbor,  Ohio,  contains  the  follow- 
ing provision  (25  Stat.  L.,  405) : 

ENa  94 152 


Digitized  by  VjOOQIC 


2418      REPORT   OP   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

'*  That  the  owners  of  dock  property  abutting  on  Grand  River,  at  the  mouth 
thereof,  shall  have  the  right  to  loaid  and  unload  coal,  ore,  and  other  freight  over  so 
much  of  the  east  Govt^rnment  pier  as  lies  north  of  the  present  low -water  mark,  under 
such  limitations  as  to  time  and  use  as  shall  he  approved  by  the  Secretary  of  War, 
on  the  payment  of  such  compensation  as  the  Secretary  of  War  shall  determine," 

In  accordance  with  this  provision  of  the  law,  the  Secretary  of  War  granted,  June  22, 
1889,  to  the  Consumers'  Forwarding  and  Storage  Company,  a  corporation  organized 
under  the  laws  of  the  State  of  Pennsylvania,  a  license  to  enter  upon  the  said  pier 
for  the  purposes  in  the  act  upon  certain  conditions  named  in  the  instrument  for  the 
term  of  one  year.  One  of  the  conditions  of  the  license  was  that  the  company  should 
pay  a  rental  at  the  rate  of  $2,000  per  annum,  payable  at  the  expiration  of  the  year. 
This  rental  was  paid  by  the  company  for  the  year  ending  June  ^,  1890,  but  through 
oversight  the  license  was  not  renewed,  and  when  demand  was  made  for  the  rental 
for  the  succeeding  year,  the  company  refused  to  pay  it,  and  denied  any  liability  for 
the  amount,  on  the  ground  that  the  license  had  expired.  It  was  not  believed  that 
this  contention  wixb  tenable,  or  that  failure  to  renew  the  license  absolved  the  com- 
pany from  the  obligation  to  pay  for  the  period  during  which  the  pier  was  used.  It 
was  thought  that  the  continued  use  of  the  pier  by  the  company  was  practically 
evidence  of  a  willingness  to  abide  by  the  terms  of  the  original  license,  and,  in  the 
absence  of  objection  by  the  United  States,  would  operate  as  an  extension  or  renewal 
of  the  said  license. 

Accordingly  the  Secretary  of  War,  under  date  of  August  22,  1891,  referred  the 
papers  to  the  Department  of  Justice,  with  the  request  that  they  be  placed  in  the 
hands  of  the  proper  U.  S.  district  attorney,  "  with  directions  to  take  such  action 
as  the  nature  of  the  case  demands  or  advise  this  Department  what  to  do."  By  lettev 
of  September  17,  1891,  the  Attorney-General  advised  the  Secretary  of  War  that 
the  matter  had  been  referred  to  the  U.  S.  attorney  for  the  northern  district  of  Ohio 
"for  such  action  as  may  be  necessary." 

It  is  not  known  that  the  U.  S.  attorney  has  ever  taken  any  action  on  the  subject. 
The  pier  has  been  constantly  used  by  the  company  which  obtained  the  license, 
thou*j;:h  perhaps  under  some  modification  of  name,  and  no  payment  has  been  made 
for  such  use  since  that  made  for  the  year  ending  June  22,  1890. 

I  have  the  honor  to  recommend  that  the  subject  be  again  brought  to  the  attention 
of  the  Attorney-General,  and  that  he  be  recjucsted,  if  in  his  opinion  the  company  can 
be  held  liable  for  the  rental  under  the  origmal  license,  to  direct  the  U.  S.  attorney 
to  take  the  necessary  steps  to  collect  the  said  rental,  and  if  in  his  opinion  the  com- 
pany is  not  so  liable,  that  he  direct  the  U.  S.  attorney  to  institute  proceedings  to 
restrain  the  company  from  using  or  occupying  the  pier  except  under  such  uewUmita- 
and  terms  as  the  Secretary  of  War  may  prescribe. 

A  copy  of  the  license  is  herewith. 

Very  respectfullv,  your  obedient  servant, 

Thos.  Lincoln  Casey, 

Hon.  Daniel  8.  Lamont,  Brig.  Gen.,  Chief  of  Evgineen, 

Secretary  of  War. 

[iBdorsempnt.] 

War  Department,  March  23 ^  IS94, 
Respectfully  transmitted  to  the  honorable  Attorney-General,  with  request  that 
action  may  be  taken  as  recommended  in  the  within  letter  of  the  Chief  of  Engineers. 

Daniel  S.  Lamont, 

Secretary  of  War, 


Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
Washington,  D.  C,  April  24,  1894. 
Coi/)NEL :  Referring  to  your  letter  of  the  14th  ultimo,  regarding  the  occupancy  of 
the  I'nited  States  east  pier  at  Fairport  Harbor,  Ohio,  by  the  Consumers'  Forwarding 
and  Storage  Company,  1  have  to  invite  your  attention  to  the  action  of  the  Depart- 
ment, as  shown  by  the  accompaiiying  copy  of  letter  of  March  20,  1894,  from  this 
office  to  the  .Secretary  of  War  and  by  the  Secretary's  indorsement  thereon  of  March  23. 
By  command  of  Brig.  Gen.  Casey : 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Lieut.  Col.  Jarkd  A.  Smith,  Major,  Corps  of  Engineers, 

Corps  of  Enginee 

Until  the  question  thus  placed  before  the  Department  of  Justice  can 
be  definitely  settled,  no  recommendations  will  be  submitted  for  expend- 
ing any  sum  of  money  for  repairs  of  the  part  involved.  If  the  company 
owning  the  adjacent  land  and  operating  the  works  which  require  use 
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of  the  Government  pier,  which  has  now  become  the  wharf  front^  would 
take  the  i)ier  on  a  lease  which  simply  requires  it  to  be  kept  m  good 
cofidition  as  the  sole  consideration  for  its  use,  it  would  perhaps  be 
more  satisfactory  to  the  company  and  would  save  expense  to  the 
United  States. 

There  seems  to  be  no  good  reason  why  owners  of  lands  adjacent  to 
a  channel  should  be  shut  out  from  the  riparian  privilege  of  using  the 
channel  to  load  and  unload  vessels  on  their  own  front,  but  if  such 
loading  and  unloading  has  become  possible  only  through  expenditures 
made  by  the  United  States,  then  the  United  States  might  with  all 
modesty  claim  the  right  to  have  its  work  maintained  without  further 
cost  to  itself. 

A  reduced  copy  of  the  map  mentioned  in  Mr.  Burro wes'  report  is 
forwarded  to  accompany  and  explain  this  report. 

Fairport  Harbor  is  in  the  collection  district  of  Cnyahoga,  Ohio.  Tliere  is  a  fixed 
white  light  of  the  third  order  ou  the  shore  and  a  beacon  on  the  east  pier 

Money  siatement, 

July  1.1893,  balanre  nnexpended $34,864.76 

June  30, 18fM,  amount  expended  during  fiscal  year 28, 048.  24 

July  1. 1894,  balance  unexpended 6,816.52 

r  Amount  (cKtiniated)  required  for  ccnnpletion  of  existing  project 190, 000. 00 

J  Amount  th.it  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  100,  000. 00 
J  SubmitU'd  in  compliance  with  recjuivements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sunihy  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


The  following  statistics  for  the  year  1893,  relative  to  the  commerce  of  the  harbor 
at  Fairport,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others: 


ArtirU's.  Tons.     I  Articles.  Tons. 


RECEIPTS.  SHIPMENTS. 

Ironore 792.517    '  Conl I      237,889 


Grain '  22.  982   '  Merchandise. 

Flour,  etc '  6«J,  a{9 

Stone 1  6.91H5  Total. 

Miscellaneous  merchandise |  55, 856  i 

Fish 12  , 


Total '-    948,002  I 


29,722 


267, 611 


Total  freiRht  t4»nnair<'' for  l«»:j 1,215,618 

Total  freight  tonnage  lor  1892 1,103,197 

Increase 112, 416 


Shipping.  { Number.     Tonnage. 


Vessel H  entering 489  599,250 

Vessels  departing 444  528.360 


Total  registerwl  tonnage  for  1893 1,127,610 

Total  registci-ed  tonnage  for  1892 1. 615, 511 

Decrease 387,901 

Draft  of  largest  vessels  using  harbor,  16  feet. 

Depth  of  Avater  prevents  largest  vessels  from  loading  to  full  depth. 

No  new  vessel  lines  established  during  the  year. 
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N  N  II. 
IMPROVEMENT  OF  ASHTABULA  HARBOR,  OHIO. 

In  1826  the  natural  conditions  of  Ashtabula  River  afforded  but  2 
feet  depth  of  water  over  the  bar  at  the  mouth,  and  the  rock  bottom 
was  but  1)  feet  below  the  surface  of  the  lake. 

A  phin  was  adopted  to  improve  the  channel  by  con&ning  it  between 
parallel  piers  of  timber  work  filled  with  stone.  The  plans  have  been 
modified  an<l  extended  from  time  to  time  as  the  necessities  of  commerce 
required,  and  have  included  the  removal  ot  material  overlying  the  rock 
and  also  of  the  shaly  rock  itself  to  a  depth  of  17  feet.  A  large  amount 
has  been  necessarily  expended  in  repairing  the  old  work,  because  even 
the  best  limber  above  water  becomes  almost  entirely  decayed  in  fifteen 
years. 

The  latest  project,  proposed  in  1890  and  amended  and  approved  in 
1891,  consists  in  widening  the  channel  by  placing  the  east  pier  45  feet 
farther  eastward,  and  deepening  the  channel  by  extending  the  piers  to 
a  dei)th  of  22  feet  in  the  lake  and  removing  the  rock  to  a  depth  of  20 
feet. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  con- 
tract to  remove  and  rebuild  242  feet  of  the  old  east  pier,and  to  extend 
both  the  east  and  west  piers.  Work  had  been  commenced  March  13, 
1893 ;  -it  was  continued  until  December  23, 1893,  when  it  was  completed. 

During  the  season  a  part  of  the  old  east  pier  242  feet  long,  standing 
on  the  rock  bottom  in  a  depth  of  about  16  feet  and  having  a  super- 
structure 6  feet  high,  was  removed,  and  a  corresponding  amount  of 
entirely  new  work  with  superstructure  8  feet  high,  was  built  to  replace 
it,  the  new  work  being  parallel  to  the  old  and  45  feet  further  eastward. 
This  makes  the  width  between  piers  213  feet. 

The  east  and  west  piers  were  then  each  extended  240  feet,  making  a 
total  of  722  feet  of  new  pier  constructed.  A  part  of  the  old  east  pier 
IIG  feet  long  was  removed  by  the  Lake  Sliore  and  Michigan  Southern 
Kailroad  Company  that  partlbeing  a  part  of  the  work  done  by  the  rail- 
road pursuant  to  the  authority  received  from  Congress. 

The  new  pier  constructed  is  of  a  very  substantial  kind.  The  essen- 
tial features  of  the  design  are  shown  in  plans  submitted  with  annual 
rei)^)rt  for  Conneaut  Harbor,  Ohio,  but  they  were  modified  as  follows: 

The  section  of  242  feet  to  replace  old  pier  re  Jioved  was  built  as  far  as 
practicable  on  same  design  as  the  old  work.  It  was  left  optional  with 
the  contractors  whether  to  use  the  old  cribs,  after  emptying  them  and 
l)utting  them  in  good  condition,  or  to  remove  them  entirely  and  to  build 
new  work  in  their  place.  The  latter  method  was  chosen,  and  the  old 
work  was  torn  out  and  removed  by  dredging. 

Designs  for  the  new  work  had  been  in  cribs  of  40  feet  length.  The 
section  of  240  feet  extension  on  east  side  was  made  in  the  following 
manner: 

The  crib  bottoms,  40  feet  each  in  length,  were  constructed  to  a  height 
of  4  feet,  or  four  courses  of  side  timbers,  which  included  all  vertical  screw 
bolts;  the  angle  timbers  were  secured  in  place  at  the  bottom  and 
held  by  braces;  the  bottoms  were  then  launched  and  placed  end  to  end 
in  two  sections  of  120  feet  each;  the  two  cribs  of  hemlock  timber  were 
then  built  up  in  solid  work,  each  reaching  over  three  of  the  bottoms  as 
launched.  The  top  course  of  each  crib  is  of  pine,  and  its  top  is  about 
1  foot  below  the  mean  lake  level.  The  sand  and  small  stones  were 
drcdgod  from  the  top  of  the  rock,  and  the  cribs  were  sunk  to  the  solid 
stone.    The  surface  of  the  ledge  of  rock  under  the  first  crib  sunk  is 
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souiowhat  irregular,  but  not  sufficiently  so  as  to  cause  any  injury  to  the 
work  or  unusual  difficulty  in  construction. 

On  the  west  side  the  entire  extension  of  240  feet  was  made  in  a  sin- 
gle crib  with  the  bottoms  four  courses  liigh  in  lengths  of  40  feet  each,  as 
before.  This  method  has  some  disadvantages  in  construction,  mainly 
due  to  the  difficulty  of  sinking  and  filling  with  stone  in  a  sufficiently 
short  time,  but  these  disadvantages  were  in  this  case  easily  overcome, 
and  the  result  was  very  gratifying. 

Where  cribs  are  sunk  in  short  lengths,  it  is  exceedingly  difficult  to  get 
the  ends  close  together,  and  to  preserve  an  exact  alignment  and  level 
on  top.  The  leveling  and  adjusting  of  lower  courses  of  superstructure 
are.  therefore,  often  troublesome  and  expensive. 

With  very  long  cribs  the  number  of  joining  places  is  reduced,  and 
the  superstructure  is  put  on  at  a  minimum  of  expense.  In  this  instance 
the  method  of  long  cribs  was  doubtless  the  means  of  saving  the  entire 
work  from  destruction.  At  the  time  of  the  great  storm  of  October  14, 
1893,  the  crib  was  in  place  and  had  been  filled  with  stone;  a  part  of 
the  superstructure  on  the  shore  end  had  been  constructed,  but  no  por- 
tion of  it  had  been  covered  with  decking. 

When  cribs  are  thus  exposed  in  a  storm  the  sea  dashes  over  the  outer 
cribs  and  forces  the  stone  out  of  the  compartments;  in  extreme  cases 
the  crib  is  so  nearly  emptied  of  ballast  that  it  cannot  withstand  the 
seas,  and  it  is  then  carried  away  bodily.  At  Ashtabula  the  outer 
compartments  of  the  long  crib  on  west  side  were  nearly  emptied  of 
stone,  and  had  the  structure  been  a  succession  of  short  cribs  there 
appears  to  be  little  doubt  that  each  would  have  been  emptied  in  turn 
and  carried  away.  Owing  to  the  solid  construction  in  a  section  240  feet 
long  the  outer  end  was  moved  but  a  few  inches  only,  and  brought  no 
inconvenience  save  the  loss  of  stone  which  was  taken  from  the  crib  by 
the  sea. 

The  cost  of  removing  and  rebuilding  242  feet  of  pier  was  $20,600,  or 
about  885.16  per  foot.  The  cost  of  extending  piers  480  feet  with  two 
pierheads  was  eS3i),732.22,  which  is  nearly  $82.78  per  foot. 

A  part  of  the  project  of  improvement  is  the  renewal  of  superstruc- 
ture of  west  pier. 

In  the  spring  of  1894  there  remained  a  balance  of  about  $13,000,  and 
it  was  considered  advisable  to  expend  the  sum  in  rebuilding  super- 
structure of  west  pier.  The  most  economical  and  ad  van  tageous  method 
of  doing  the  work  was  believed  to  be  by  hired  labor  and  purchases  in 
open  market. 

Authority  was  obtained  for  the  purpose,  and  work  was  begun  by  hired 
labor  April  23,  1894.  At  the  end  of  the  fiscal  year  a  section  of  super- 
structure 18  feet  wide  and  6  feet  high  had  been  removed  over  a  length 
of  203  feet,  and  a  part  of  same,  248  feet  long,  had  been  entirely  rebuilt, 
save  planking.  It  is  proposed  to  continue  this  work  as  far  as  available 
funds  will  permit. 

On  the  18th  of  May,  1894,  the  steamer  (7.  F,  Bielman,  in  tow  of  tug 
William  i>.,  of  Ashtabula,  was  entering  the  harbor,  when  the  steamer's 
bow  was  run  into  the  end  of  east  pier,  striking  it  almost  exactly  in  the 
middle  and  cutting  it  down  to  a  depth  of  16  feet.  The  end  of  the  pier 
was  forced  apart  as  if  by  a  wedge,  and  timbers  were  broken  to  such  an 
extent  that  the  cost  of  repairs  is  estimated  to  be  $2,000. 

The  question  of  responsibility  for  the  injury  is  disputed  between  the 
vessel  owners  and  tug  owners,  and  it  may  be  necessary  to  have  it  decided 
in  a  court  of  law.  Meantime  it  will  be  necessary  to  make  the  repairs 
to  prevent  further  injury,  leaving  the  question  of  payment  for  later 
consideration. 
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Previous  to  commeD cement  of  work  on  present  project  the  amoant 
expeudecU  for  improvements,  repairs,  and  mainteuanee,  from  1826  to 
1891,  inclusive,  was  $458,734.46. 

A  balance  of  $8,666.75  from  tbe  appropriation  of  September  19,1890, 
became  applicable  to  tlie  latest  project;  also  amount  appropriated  by 
act  of  July  13, 1892,  $70,000. 

Asbtubula  is  now  the  greatest  shipping  point  for  coal  and  ore  apon 
Lake  Erie. 

A  map  of  Ashtabula  Harbor  is  forwarded  to  accompany  and  explain 
this  report. 

Ashtabula  Harbor  in  in  the  collection  district  of  Cayahoga,  Ohio.  There  is  a  fixed 
white  light  of  the  fifth  order,  varied  by  Hushes  on  the  west  pier.  Fort  Porter,  N.  Y., 
is  the  nearest  work  ot  defense. 

Money  sUttement, 

July  1,  ISaS,  balance  unexpended $70,063.02 

June  30,  1894,  amount  expended  during  tiscal  year 63, 216. 07 

July  1,  1894,  balance  unexpended 6, 836. 95 

July  1,  1891,  ontstauding  liabilities 560.50 

July  1,  1894,  balance  available 6, 276. 45 

{Amount  (estimated)  required,  for  completion  of  existing  project 255, 000. 00 
Amouutthatcan  beprotitably  expended  in  fiscal  year  en  ding  June,  30,1896  255, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(i6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 


The  following  statistics  for  the  year  1893,  relative  to  the  commerce  of  the  harbor 
at  Ashtabula.  Ohio,  were  compiled  from  commercial  report  in  newspaper,  purporting 
to  emanate  from  tht*  office  of  collector  of  customs  for  the  district. 

No  reply  was  received  to  re([uest  made  to  collector  of  customs  for  commercial 
statistics. 


Articles. 


HKCEIPTS. 

Iron  ore 

Sioue 

Liiniher 

Kailrodd  tioH,  etc 

FUh 


Total  . 


Tons 


1. 856, 624 

0,806 

2,281 

2,660 

136 

1, 871, 507 


Articles. 

SHIPMENTS. 

Coal  and  coke 

Total 


Tons. 


788,463 


788.453 


Total  freight  tonmiKe  for  1892 4,231,000 

Total  freight  tonnage  for  1893 2,659,960 

Decrease 1,571,040 


Shipping. 


VesHels  entering... 
Vessels  departing . 


Number. '  Tonnage. 


1,154 ; 

1,130  ; 


Total  registered  tonnage  for  1893  . 


1,350,482 
1,806,721 


2,666,208 
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N  N  12. 
IMPROVEMENT  OF  CONNEAUT  HARBOR,  OHIO. 

Conneaut  Harbor  is  formed  by  the  Conneaut  Eiver  or  Creek  near  its 
month  at  junction  with  Lake  Erie.  Improvements  at  this  place  were 
commenced  under  an  appropriation  made  by  Congress  March  2,  1829. 
and  were  continne<l  at  irregular  intervals  until  1875. 

The  amount  approx)riated  and  expended  during  the  period  from  1829 
to  1875  was  *10(>,61>9.39. 

As  a  result,  the  channel,  which  originally  had  a  dey»th  of  only  about 
,  2  feet,  was  increased  to  a  depth  of  8  or  9  feet  ordinarily  and  to  11  feet 
under  very  favorable  conditions. 

The  river  and  harbor  act  approved  July  13, 1892,  appropriated  §840,009 
"  for  relocation  of  channel  and  construction  of  new  piers."  (Scheme  B, 
of  Engineer  Report). 

The  location  was  modified  by  an  .act  approved  February  24,  1893. 
(See  Annual  Keport  of  Chiet^of  Engineers,  1893,  pp.  3089, 3090,  and  map 
opposite  last-named  page.) 

At  the  end  of  the  last  fiscal  year  surveys,  borings,  and  other  neces- 
sary examinations  had  been  made,  and  a  contract  had  been  made  with 
Messrs.  L.  P.  &  J.  A.  Smith,  of  Cleveland,  Ohio,  for  constructing  new 
pier  work  in  extension  of  the  old  west  pier. 

Advertising  for  the  contract  had  been  unavoidably  deferred  until 
after  the  a<!t  of  February  24,  1893,  which  modified  location  of  channel, 
so  that  the  contract  was  not  finally  approved  until  June  12,  1893. 

At  such  a  season  of  the  year  it  is  quite  impracticable  to  cut  timber 
in  the  woods  specially  for  such  a  work,  and  suitable  timber  is  difficult 
to  i)rocure.  The  work  of  framing  cribs  was  therefore  deferrea  until 
July  31,  and  for  several  weeks  later  was  carried  on  very  slowly  owing 
to  lack  of  material.  I'he  work  was  continued  until  the  end  of  Novem- 
ber, when  it  was  completed,  with  the  exception  of  a  few  j)lanks  of  the 
decking,  which  could  not  be  secured  owing  to  the  ice  which  had  covered 
the  pier  during  the  latter  part  of  November. 

Early  in  December  the  ice  thawed  away,  and  the  planking  was  com- 
pleted December  9.  The  months  of  October  jind  November  were  un- 
usually unfavorable  for  such  work  by  reason  of  heavy  winds  and  storms. 
On  the  14th  of  October  a  northwesterly  storm  of  great  violence  trav- 
ersed the  entire  length  of  the  lake,  doing  great  injury  to  shipping  and 
to  pier  work  under  construction.  The  piers  on  west  side  at  Conneaut 
rest  upon  the  sand ;  in  oider  to  make  them  as  stable  as  practicable,  and 
to  prevent  any  future  possibility  of  being  undermined  when  the  chan- 
nel may  be  deepened  by  scour  of  currents  in  freshets  or  by  dredging, 
the  stone  foundations  were  placed  in  a  trench  excavated  to  a  deptli  of 
22  feet  below  the  i.iean  lake  level. 

hi  the  trench  was  placed  a  mass  of  rough  stone  3  feet  deep  and  8  feet 
wider  than  the  cribs,  projecting  4  feet  on  each  side.  To  prevent  wash- 
ing away  of  th,e  stone  at  the  outer  edges  and  consequent  settlement, 
tipping,  and  change  in  alignment  of  piers,  the  stone  of  fcmndation  were 
required  to  be  large  with  small  stone  to  fill  the  interstices  and  make 
the  mass  compact. 

The  cribs  were  thus  at  first  placed  on  a  foundation  19  feet  below 
water  surface,  but  when  filled  it  was  expected  that  the  cribs  would  set- 
tle into  the  foundation  about  1  foot.  This  estimate  of  settling  is  found 
to  be  practically  correct  with  the  type  of  cribs  which  are  used.  The 
amount  of  settlement  varies,  however,  and  is  largely  dependent  upon 
the  kind  of  construction  used  for  the  bottom  of  the  cribs. 
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In  the  severe  storm  Dieutioued  the  outer  cribs  at  Conneaut,  which 
had  been  sunk  in  place  on  a  very  excellent  alignment,  were  apparently 
moved,  more  or  less,  to  westward,  and  were  left  sufficiently  out  of 
level  to  make  the  tops  very  irregular  and  to  make  the  securing  of 
superstructure  very  difficult.  The  outer  end  of  outer  crib  was  swung 
and  tipped  sufficiently  to  throw  it  about  2  feet  west  of  the  proper  line. 
One  hundred  cords  of  stone  were  washed  out  of  the  cribs,  and  as  the 
cribs  had  been  accepted  under  the  contract,  the  stone  was  replaced  at 
the  expeiisc  of  the  United  States. 

No  other  damage  was  caused  to  the  work  by  the  storm,  "but  it  was 
sufficient  to  call  attention  to  the  causes  of  the  displacement  and  to 
show  the  necessity  for  a  method  of  construction  which  will  prevent 
a  recurrence  of  the  difficulty. 

It  is  evident  tliat  in  rough  weather  the  force  of  the  water  in  sea^ 
approaching  the  crib  would  have  no  tendency  to  lower  the  surface  of 
the  sand  bottom  on  the  side  of  approach.  The  waves  would,  however, 
be  raised  very  high  at  times  by  the  resistance  of  the  pier,  and  in  its 
fall  the  reacting  force  would  cause  a  strong  current  and  tendency  to 
wash  away  the  sand  near  the  crib. 

A  similar  effect  would  be  produced  by  seas  which  strike  the  pier 
obliquely  and  which  chase  along  the  side,  producing  very  strong  cur- 
rents at  the  bottom  close  to  the  pier.  The  effect  of  this  action  of  the 
sea  is  to  scour  a  deep  channel  close  to  the  pier  and  along  the  weather 
side.  The  stone  at  edge  of  foundation  slides  into  this  channel  and  by 
degrees  the  support  of  the  crib  on  that  side  is  lowered  so  that  the  crib 
tips  and  the  top  is  thrown  out  of  alignment.  The  vibration  of  the  crib 
under  the  violent  action  of  the  waves  seems  to  be  an  element  in  cans 
ing  mo^'ement  of  the  crib,  for  it  is  apparent  that  at  times  the  crib 
moves  bodily  toward  the  direction  from  which  the  storm  arrives. 

The  crib  construction  ein])loyed  thus  far  at  Conneaut  was  of  a  very 
"N^  substantial  type,  devised  by  me  specially  for  use  atOonneaut  and  Ash- 

tabula, Ohio ;  drawin  gs  of  the  crib  are  shown  on  a  sheet  accompanying 
this  rei>ort.  On  a  second  sheet  are  drawings  of  a  crib  designed  to 
clieck  the  scour  at  the  base  sufficiently  to  prevent  the  unequal  settle- 
ment and  change  of  alignment. 

It  is  proposed  to  try  this  method  of  construction  in  the  next  pier 
work  at  Conneaut,  or  other  place  having  a  sand  bottom.  The  expense 
does  not  differ  materially  from  the  other  type  of  foundation,  and  it  can 
hardly  fail  to  serve  a  good  purpose  even  if  it  does  not  accomplish  all 
that  is  hoped  for  it. 

The  iron  shown  in  the  bolting  of  cribs  is  round-rolled  iron,  IJ  inches 
in  diameter;  the  bolts  are  slightly  upset  and  swaged  to  form  a  head, 
and  the  point  is  merely  a  small  bevel  at  the  outer  edge  so  that  in  driv- 
ing it  will  not  tear  away  the  liber  of  the  wood.  A  drawing  of  the  bolt 
is  shown  on  sheets  with  crib  designs. 

The  cribs  of  west  pier  extension  are  24  feet  wide  and  the  superstruc- 
ture is  raised  eight  courses  of  timber,  a  trifle  more  than  8  feet  above 
the  water  level.  The  entire  length  of  new  work  completed  is  400  feet;. 
For  this  the  amount  paid  the  contractor  was  $38,083.93,  which  includes 
100  cords  of  stone  in  addition  to  amount  required  to  fill  the  cribs,  that 
amount  having  been  carried  out  in  the  storm. 

The  eHtimated  coflt  of  the  entire  work  in J|5500, 000. 00 

Amount  appropriated  July  30, 1892 40,000.00 

Amount  <'xpeii(lecl  to  June  30, 1893 692.91 

Amount  expended  during  last  Hscal  year 39,286.15 

Total  expended  to  June  30, 1894 379,979.06 
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The  old  west  pier  is  not  on  the  same  line  as  the  new  work,  so  that 
its  outer  end  is  exposed  on  the  west  side.  The  heavy  seas  and  storms 
of  October  and  November  tore  away  the  superstructure  on  outer  end  of 
ohl  pier,  and  it  was  temporarily  repaired. 

The  railroad  company  also  went  to  considerable  expense  to  secure 
the  old  pier,  because  if  it  were  to  break  through  the  channel  would  be 
ruined. 

The  Pittsburg,  Shenango  and  Lake  Erie  Eailroad  Company  has 
dredged  the  channel  to  a  depth  of  17  feet  or  more,  and,  although  ship- 
ments were  only  commenced  late  in  the  season  of  1893,  a  large  amount 
of  coal  and  ore  were  shipped,  as  will  be  seen  by  reference  to  commercial 
statistics  appended  hereto.  ' 

The  company  has  now  in  operation:  6  Brown  hoists,  2  King  Bridge  hoists,  4 
ExcelHior  hoists,  and  2  McMyler  hoists. 

Two  thousand  feet  of  wharf  front  has  been  practically  completed 
and  covered  for  coal  and  ore,  a  width  of  330  feet. 

As  soon  as  further  funds  are  available  it  is  proposed  to  strengthen 
the  outer  end  of  old  west  pier,  and  then  to  commence  the  construction 
of  east  pier  from  the  shore  line  into  the  lake  as  far  as  funds  will  permit. 

Conneant  Harbor  is  at  the  mouth  of  Conneant  River,  13  miles  east  of  Ashtabula, 
and  is  near  the  boundanr  between  the  States  of  Ohio  and  Pennsylvania.  It  is  in 
the  collection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed  white  light  of  the  sixth 
order  upon  the  bank  near  the  mouth  of  the  river,  and  a  small  beacon  on  the  outer 
end  of  west  pier. 

Money  statement 

.Inly  1,  1893,  balance  unexpended $39,307.09 

June  30,  1894,  amount  expended  during  fiscal  year 39, 286. 15 

July  1,  1894,  balance  unexpended 20. 94 

{Amount  (estimated)  required  for  completion  of  existing  project 460, 000. 00 
Amount  that  can  be  i)rofitably  expended  in  fiscal  year  ending  June  30, 1896  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  pf  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL    STATISTICS. 

The  following  statistics  for  the  year  1893,  relative  to  the  commerce  of  the  harbor 
at  Conneant,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others : 


Articles. 


Iron  ore. 
Lmiiber. 

Stono 

StaTes .. 
Flour... 


Total  . 


I  I 

Tods.    |,  Articles.  Tons. 


I  SHIPMENTS. 

201,587  I    Coal I        23,815 

26,637  I    Flour ,  74 

13,107    I  Lumber 115 

200  I;  ' 

19  Total 24,004 


240,550  I 


Total  freight  tonnage  for  1893 264,554 

Total  freight  tonnage  for  1892 1.625 

Increase 262,929 
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Shipping. 


Veftfleln  en  tori  ne  . . 
Vessels  ilcpartiuj;. 


Number.     Tonni^e. 


150  150. 47D 

151  ,  150.476 


Total  rogUtored  tonnage  for  1883 300,  MS 

Draft  of  lari^est  vessels  nsiug  harbor,  17  feet. 

Largest  vessels  load  to  full  depth. 

No  new  vessel  lines  established  dnrinj^  the  year. 

The  following  statement  has  been  received  from  the  agent  of  the  Pittsburgh,  She- 
nango  and  Lake  Erie  Railroad  Company,  at  Conneant.  giving  the  arrivals  and  depar- 
tures of  vessels,  and  their  freights,  from  opening  of  navigation  to  June  SO,  18iM : 


Month.  VesBcU. 


I 


April 4 

Miy 2 

June 7 


Total . 


(;oal. 

Vessela. 

Ore. 

Tons. 
975 

Grosgtont. 

135 
1.300 

14 
28 

28,750 
49,460 

2.410 

42 

78.  210 

The  above,  in  tons  of  2,000  pounds,  would  1m5  :  Coal,  2,410  tons ;  ore.  87.595  tons ;  total,  90,005  tons. 


N  N  13. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT   OBSTRUCTING  OR   ENDANGER- 

IXG  NAVIGATION. 

On  the  Otli  of  May,  1893,  the  tliree -masted  schooner  Pelican  foundered 
in  Lake  Erie  opposite  the  entrance  to  Ashtabula  Harbor  and  at  a 
distance  of  about  1  mile  from  the  liglit-house  on  end  of  the  piers.  The 
masts  projected  to  a  considerable  height  abov^e  water  and  the  hull, 
loaded  with  iron  ore,  was  directly  in  the  way  of  passing  vessels. 

An  allotment  of  $50  was  made  for  an  examination  of  the  sunken 
vessel,  and  subsequently  the  sum  of  $2,500  was  allotted  for  its  removal. 

Advertisements  inviting  proposals  for  removal  of  the  wreck  to  a 
depth  of  33  feet  below  mean  lake  level  were  issued  August  28, 1893. 
Proposals  were  opened  September  15,  1803,  and  the  contract  was 
awarded  to  Mr.  John  Stang,  who  was  the  lowest  bidder,  the  price  being 
$1,200. 

The  wreck,  was  to  have  been  completely  removed  on  or  before  Novem- 
ber 30,  1893.  The  work  was,  however,  delayed  by  various  causes,  and 
on  an  application  of  the  contractor  the  time  for  completion  was  extended 
to  Ai)ril  15,  1894.  The  removal  of  the  wreck  was  completed  January 
9, 1894. 

The  total  amount  expended  during  the  year  upon  the  removal  of 
wrecks  was  $1,490.68. 

Abstract  of  proposals  for  re^tvoring  wreck  of  schooner  Pelican ,  near  Ashtabula  Harbor, 
Ohio,  received  and  opened  bif  Lieut.  Col,  Jared  A.  Smith ,  Corps  of  Engineers,  at  Cleve- 
land, Ohio,  on  Friday,  September  15,  1803,  at  2  o'clock  p,  m.,  standard  time,  in  accord- 
ance with  adrertisement  dated  August  28,  1893, 

[Net  amount  arailablo,  $2,509.80.] 


No. 


Name  and  addrens  of  bidder. 


Amount. 


John  Stang,  Lorain,  Ohio $1,200 

Walter  V.  Metcalf,  Cleveland,  Ohio 1.540 

Thoa.E.  WUtion,  Cleveland,  Ohio I         4,000 


Recommended  that  the  contraot  be  awarded  to  Mr.  John  Stang,  his  bid  being  the 
lowest,  and  he  responsible. 
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IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA,  AND  OF  RIVERS  AND 
HARBORS  IN  WESTERN  NEW  YORK. 


REPORT  OF  MAJ,  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1804,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 

1.  Erie  Harbor,  Pennsylvania.  6.  Niagara    River    from    Tonawanda  to 

2.  Presque  Isle  Peninsula,  Erie  Harbor,  ^  Port  Day,  New  York. 

Pennsylvania.  7.  Wilson  Harbor,  New  York. 

3.  Dunkirk  Harbor,  New  York.  |  8.  Olcott  Harbor,  New  York. 

4.  Buffalo  Harbor,  New  York.  9.  Oak  Orchard  Harbor,  New  York. 

5.  Tonawanda    Harbor    and    Niagara 

River,  New  York.  i 

HARBOR   LINES. 

10.  Squaw  Island,  Niagara  River,  New  York. 


United  States  Engineer  Office, 

Buffaloj  N.  F.,  July  6,  1894. 
General:  There  are  forwarded  herewith  the  annual  reports  for 
the  year  ending  June  30,  1894,  for  the  works  under  my  charge:  The 
harbors  of  Erie,  Pa.,  Dunkirk,  Buffalo,  Wilson,  Olcott,  and  Oak 
Orchard,  N.  Y.,  and  for  Tonawanda  Harbor  and  Niagara  Kiver,  New 
York,  and  for  Niagara  Eiver  from  Tonawanda  to  Port  Day,  New  I'ork. 
Very  respectftilly,  your  obedient  servant, 

E.   H.   RUFFNER, 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer 8 J  U.  8.  A, 


Major  of  Engineers, 


O  O  I. 

IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA. 

Object. — The  object  of  this  improvement  is  twofold: 
1.  To  protect  the  harbor  from  severe  winds  from  the  east  and  north- 
east. 

2427 
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2.  To  obtain  and  maintain  a  cliannel,  between  deep  wat^r  in  the 
harbor  and  the  open  lake,  16  feet  at  low  water  and  of  navigable  width. 

Project — The  project,  as  originally  prepared  in  1823  and  approved  in 
1824  (at  which  time  the  entrance  to  the  bay  was  narrow  and  tortaoas 
and  only  6  feet  in  dei)th)  provided  for  closing  all  of  the  eastern  end  of 
the  harbor  by  means  of  a  breakwater,  in  which  should  be  left  an  open- 
ing 200  feet  wide,  and  for  extending  to  deep  water  in  the  lake  two  par- 
allel piers,  one  on  each  side  of  the  opening.  This  project  is  substan- 
tially in  force  at  the  present  time,  excepting  that  the  piers  are  350  feet 
apart. 

Present  works, — The  present  works  consist  of  (1)  a  breakwater  lying 
north  and  south  from  the  main  shore  to  the  south  side  of  the  entrance 
to  the  harbor;  (2)  a  pier  on  the  south  side  of  the  entrance  channel, 
nearly  east  and  west  in  position;  (3)  a  pier  on  the  north  side  of  the 
channel  parallel  with  and  350  feet  distant  from  the  pier  before  men- 
tioned, and  (4)  a  catch-sand  jetty,  built  in  1883,  about  3,000  feet  north 
of  the  north  pier,  for  the  purpose  of  arresting  the  movement  of  sand 
into  the  channel. 

The  construction  of  this  jetty  is  such  that  it  does  not  serve  the  pur- 
pose for  which  it  was  built,  and  it  has  received  no  repairs  since  its  con- 
struction. These  works  are  known  as  ^1)  the  south  breakwater,  (2)  the 
south  pier,  (3)  the  north  pier,  and  (4)  tne  catch-sand  jetty. 

The  piers  and  breakwater  consist  of  timber  crib  work,  filled  with 
stone  and  covered  with  plne-plank  deck. 

The  catch-sand  jetty  consists  of  a  single  row  of  piles  driven  close 
together  and  bound  together  with  oak  walings. 

OPERATIONS  DURING  THE   FISCAL   YEAR. 

Repairs  to  piers  and  breakwater, — On  the  north  pier  30  linear  feet  of 
decayed  fender  were  removed,  at  the  buoy  house*,  and  loose  spikes 
driven  down  throughout  the  length  of  the  pier;  on  the  south  pier  100 
linear  feet  of  deck  at  west  end  were  patched;  on  the  south  breakwater 
deck- stringers  and  plank  were  renewed  where  gone  throughout  the 
length  of  the  breakwater,  and  the  north  end,  at  junction  with  the  south 
pier,  was  refilled  with  stone  picked  up  in  shallow  water  alongside. 
These  repairs  were  begun  on  September  25  and  completed  on  Septem- 
ber 30,  1893. 

The  cost  of  repairs  was  as  follows : 

Timber  and  spikes $54. 30 

Labor 64.06 

Total 118.36 

On  October  12,  1893,  the  Joseph  Paige^  entering  harbor,  in  tow  of  the 
steamer  Woco]con^  struck  the  outer  end  of  the  north  pier  and  tore  oft* 
two  fenders.  The  damage  was  repaired  on  October  24,  at  a  cost  of 
$5.90  for  material  and  labor. 

A  severe  storm  on  October  14  and  16,  1893,  caused  slight  damage  to 
the  deck  of  the  south  breakwater.  The  damage  was  repaired  on  Octo- 
ber 24  at  the  following  cost: 

Timber  and  spikes $4. 06 

Labor 3.37 

Total 7.43 

Extension  of  the  north  pier. — At  the  beginning  of  the  year  an  exten- 
sion of  300  feet,  eastward  into  Lake  Brie,  was  well  under  way.    The 
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contractor,  J.  B.  Donnelly,  Buffalo,  X.  Y.,  completed  the  extension  on 
August  11,  1893,  at  a  total  cost  of  $25,404.78.  The  total  length  of  the 
extension  was  301.4  linear  feet,  making  the  cost  per  linear  foot  of  com- 
pleted pier  $84.28. 

Surveys. — A  survey  of  the  eastern  end  of  the  peninsular  and  harbor 
entrance,  to  detei'mine  changes  in  the  shore  lines  and  contours  offshore, 
to  a  depth  of  20  feet,  was  made  on  October  10  to  12, 1893. 

A  map  of  the  survey  was  completed  and  submitted  on  December  20, 
1893. 

Examinations  of  the  channels  were  made  frequently  and  the  water 
gauge  tested  and  maintained  in  good  order. 

Surveillance  of  the  poiinsula. — The  watchman  was  on  duty  during 
the  entire  year.  He  enforced  the  rules  in  regard  to  the  building  of 
fires  and  cutting  of  trees,  or  any  growth  on  tlie  peninsula,  so  far  as 
possible  over  so  large  an  area  (about  4  square  miles).  No  depredations 
were  committed.  Small  fires,  made  by  hunters,  were  numerous  during 
November,  but  all  were  promptly  extinguished  by  the  watchman,  aided 
by  members  of  the  life-saving  crew,  before  any  damage  was  done. 
During  November  one  or  more  fires  (bonfires)  were  put  out  almost 
daily.  In  addition  to  his  duties  on  the  peninsula,  the  watchman  main- 
tained a  careful  watch  over  the  dumping  of  dredgings,  and  required  all 
dumping  to  be  done  in  theSake,  1  mile  out ;  cared  for  the  public  property 
in  storage;  made  all  repairs  and  cared  for  the  launch;  and  acted  as 
engineer  of  the  launch  during  the  season  of  navigation. 

Moving  and  repairing  hoathouse, — Owing  to  improvements  and  exten- 
sions made  by  the  Anchor  Line  Company,  the  removal  of  the  boat- 
house,  located  on  the  company's  property,  became  necessary  in  March, 
1894.  Permission  was  therefore  obtained  from  the  city  of  Erie,  through 
the  city  councils,  to  occupy  the  north  end  of  the  Peach  street  slip  with 
the  boathouse.  The  moving  of  the  boathouse  was  begun  on  March  26 
and  completed,  together  with  the  thorough  repair  and  painting,  on 
April  17,  1894.    The  cost  was  as  follows: 

Timber,  spikes,  and  paint $27.  23 

Labor 106.60 

Total 133.83 

Dredging  in  channels, — At  the  opening  of  navigation  in  April,  1894, 
during  a  very  low  stage  of  water  and  prevalent  northeast  winds, 
shoaling  occurred  along  the  north  half  of  the  outer  channel,  outward 
from  the  north  pier.  The  depth  in  this  portion  of  the  channel  was 
reduced  by  shoaling  to  16  feet  at  low  water  over  an  area  about  200  feet 
square. 

A  vessel  entering  the  harbor  before  the  channel  stakes  were  set  ran 
aground  on  the  shoal,  and  in  working  off'  raised  a  hummock  about  150 
feet  east  of  the  pier  and  nearly  in  midchannel.  The  depth  of  water 
on  this  hummock,  about  40  feet  in  diameter,  was  only  15  feet  at  low 
water  and  16J  feet  at  mean  lake  level.  Its  removal  being  important 
and  necessary,  arrangements  were  made  with  the  only  dredge  available 
at  the  port  to  do  the  necessary  dredging  at  the  rate  of  $9  per  hour. 
The  dredge,  however,  could  not  do  the  work  until  released  from  a  con- 
tract on  which  it  was  employed. 

The  shoal  was  therefore  marked  by  buoys  early  in  May  and  the 
buoys  maintained  until  June  1,  when,  the  lake  level  having  reached 
mean  stage,  buoys  were  no  longer  necessary.  At  the  close  of  the  year 
the  dredge  was  not  yet  available  for  the  dredging. 
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South  hreakicater, — This  structure  is  old  and  much  decayed.  Its 
total  length  is  2,024  feet;  height  above  mean  lake  level,  1^  feet;  widtk, 
6  to  12  feet.  At  the  close  of  the  year  the  structure  was  intact  but 
requires  minor  repairs  after  every  severe  storm. 

South  pier, — Length  of  this  pier  is  1,220  feet.  The  pier  is  in  a  fair 
condition,  but  the  timbers  of  the  superstructure  are  becoming  soft  and 
show  decay.  Along  the  portion  of  the  pier  not  decked  over,  650  feet 
in  length,  some  of  the  stone  filling  has  been  w-ashed  out.  This  portion 
of  the  pier  will  soon  require  new  sui)er structure  for  a  length  of  650  feet 
and  a  height  of  3  feet,  refilling  with  stone,  and  the  addition  of  a  deck  to 
protect  the  stone  filling. 

North  pier. — This  pier  is  2,737  feet  long.  The  westerly  993  feet  is  old 
but  intact,  the  timber  work  being  too  old  and  too  soft  to  admit  of  more 
than  patchwork  to  the  deck.  With  the  exception  of  30  feet  at  the  west 
end  of  the  pier,  over  which  new  superstructure  was  placed  by  the  Light- 
House  Department  in  December,  1893,  to  secure  Erie  Eange  Beacon  No. 
1,  new  superstructure  will  be  needed  over  this  older  portion  of  the  pier, 
963  feet  long,  in  the  near  future.  The  remainder  of  the  pier  is  in  good 
condition  and  needs  no  repairs  at  present. 

Catch-sand  jetty, — ^About  450  feet  of  the  jjetty  remain.  It  has  beea 
abandoned  and  is  not  considered  worth  repairing. 

The  channel, — Shoaling  is  gradually  taking  place  about  the  harbor 
entrance.  The  total  length  of  the  channel  from  the  18-foot  contour  ia 
the  lake  at  low  water  to  the  same  contour  in  the  harbor  is  now  about 
7,150  feet,  made  up  as  follows: 

From  18-foot  coutour  in  the  lake  to  the  east  or  onter  end  of  the  iiorth  pier^      'Peet, 

outer  channel 1, 000 

Between  piers 2, 750 

From  west  or  inner  end  of  piers  to  18-foot  contour  in  harbor,  inner  channel..  3,400 

The  width  of  the  channel  when  completely  clear  is  300  feet.  A  length 
of  channel  of  2,000  feet,  lying  between  the  piers,  is  kept  thoroughly 
scoured  out  by  the  strong  currents  which  run  in  and  out  and  thus  main- 
tain it  in  good  condition  at  all  times.  The  outer  and  inner  channels 
require  repeated  dredging  in  order  to  maintain  them  at  the  required 
depth.  At  the  close  of  the  year  the  entire  channel  was  in  good  con- 
dition, the  depth  of  water  being  18  to  20  feet  at  mean  lake  level,  or  not 
less  than  16^  feet  at  low  water,  for  a  channel  width  of  not  less  than 
275  feet. 

PROPOSED   OPERATIONS. 

Repairs  to  piers  and  breakwater. — Minor  repairs  on  all  structures  will 
be  made  as  damage  occurs  from  time  to  time. 

Xo  repairs  are  advisable  on  the  north  and  south  piers  at  i)resent. 
The  old  portions  of  both  structures  have  been  patched,  and  further 
patching  is  not  now  advisable.  The  entire  renewal  of  the  superstruc- 
ture of  the  westerly  903  feet  of  the  north  pier  and  of  650  feet  of  the 
south  pier  will  be  necessary  in  the  near  future.  The  cost  of  rebuilding 
the  superstructures  is  estimated  as  follows : 

For  the  north  pier,  963  feet $20,000 

For  the  south  pier,  650  feet 13,000 

Dredging, — Sand  bars  are  liable  to  form  suddenly  across  the  harbor 
entrance  during  northeast  storms.  When  necessary,  dredging  to  clear 
the  channel  will  be  promptly  done. 
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REMARKS. 

The  bar  formation  above  the  north  pier  continues  to  grow  and 
encroach  upon  the  pier  and  channel.  While  this  encroachment  has  not 
been  so  rapid  during  the  past  year  as  in  previous  years,  it  nevertheless 
continues  to  such  an  extent  that  further  extensions  of  the  north  pier, 
from  time  to  time,  seem  inevitable.  At  the  beginning  of  the  year,  the 
shore  line  of  the  bar  joined  the  pier  at  station  33  +30, 1,183  feet  from 
the  end  of  the  pier.  At  the  close  of  the  year,  the  shore  line  of  the  bar 
joined  the  pier  at  station  13  +  50,  1,163  feet  from  the  end  of  the  pier. 
The  advance  of  tjie  shore  line  was  therefore  20  feet  during  the  year. 
During  the  year  previous  the  advance  was  120  feet. 

A  comparisonof  the  surveys  of  1891  and  1893  shows  but  little  change 
in  the  bar  shore  lines,  excepting  the  advance  lakeward  immediately 
above  the  pier,  as  stated  above,  and  the  recession  due  to  erosion  at  the 
point,  at  the  old  catch-sand  jetty.  This  recession  is  shown  by  the  sur- 
veys to  have  been  about  160  feet  in  two  years.  Ko  change  of  note  in 
the  oft-shore  depths  has  taken  place. 

As  yet  the  only  evidence  of  another  bar  formation,  off  shore  from  the 
present  shore  line,  is  the  slight  advance  lakeward  of  the  contour  of  the 
5- foot  depth  and  the  formation  of  shoals  between  this  contour  and  the 
shore  line.  This  formation  will,  no  doubt,  continue  more  or  less  rapidly 
from  year  to  year.  The  source  of  supply  of  material  added  to  the  bar 
continues  to  be  the  extreme  easterly  point  of  the  peninsula.  As  the 
shore  line  of  the  bar  advan(*es  lakeward,  however,  and  the  recession  ot 
the  point  in  an  opposite  direction  tends  to  form  a  straight  shore  line 
from  point  to  pier,  the  erosion  at  the  point  gradually  decreases  and 
probably,  in  time,  will  cease. 

The  situation  at  present,  however,  reaffirms  the  opinion  advanced  in 
the  last  annual  report  that  provision  should  be  made  for  a  further 
extension  of  the  north  pier.  An  extension  of  300  feet  would  furnish 
protection  to  the  channel  entrance  for  several  years.  Since  the  bar 
formation  began  to  threaten  the  channel,  in  1875,  the  pier  has  been 
extended  three  times,  viz,  in  1880,  242  linear  feet;  in  1891,  452.15  linear 
feet,  and  in  1893,  301.4  linear  feet.  The  pier  work  in  air  of  the  exten- 
sions is  24  feet  wide  and  24  feet  high,  the  superstructure  being  8  feet 
high  above  water. 

The  outer  end  of  the  pier  has  now  reached  a  point  where  exposure  to 
greater  wave  force  demands  greater  stability  than  that  afforded  by  the 
section  heretofore  used.  The  width  of  the  pier  structure  should  be 
increased  to  30  feet.  The  cost  of  an  extension  of  300  feet,  30  feet  wide, 
at  8100  per  linear  feet,  would  be  $30,000. 

Tlie  existing  project  provides  for  the  further  extension  of  the  south 
pier.  To  complete  the  project  would  require  an  extension  of  1,000  feet, 
at  a  cost  of  $65,000.  This  extension  is  not  considered  advisable  or 
necessary  under  existing  conditions.  Proposed  operations  may  be 
confined,  therefore,  to  repairs  to  piers  and  breakwater,  dredging  in 
channels,  and  the  construction  of  further  pier  extension. 

The  amounts  needed  for  repairs  and  dredging  can  not  be  definitely 
stated,  as  damages  by  storms  are  liable  to  occur  at  any  time.  Provision 
should,  however,  be  made  for  emergencies.  I  would  therefore  estimate 
the  needed  expenditures  as  follows: 

Pier  ox  tension $30,  000 

Rebuilding  Buperstructures 33,  000 

Repairs  to  piers  and  breakwater 5,000 

Dredging  in  channels 5, 000 

Total 73,000 
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Statfrment  of  appropriation b  and  allotmenis  made  for  improving  harhor  at  Erie,  Pa., 
from  18SS  to  the  present  time. 

May  26,1824 :....  $20,000.00 

March  25, 1826 7,000.00 

March  2, 1827 2,000.00 

Maj'lQ,  1828 6,223.18 

March  3, 1829 7,390.25 

March  2, 1831 1,700.00 

July  3, 1832 4,500.00 

March  2, 1833 6,000.00 

June  28. 1834 '23,045.00 

March  3, 1835 5,000.00 

July  2, 1836 *  15, 122. 80 

March  3, 1837 15,000.00 

July  7, 1838 30,000.00 

Jurioll,  1844 40,000.00 

August  30, 1852 30,000.00 

J  uno  23, 1866 36, 961 .  00 

March  2, 1867 25,  000.  00 

June  11, 1870 20,000.00 

March  3, 1871 29,000.00 

June  10,1872 15,000.00 


June  23, 1874 $20,000.00 

Marcli  3, 1875 80, 000. 00 

August  14,1876 40,000.00 

June  18,1878 25,000.00 

March  3, 1879 25,000.00 

June  14, 1880 25,000.00 

March  3, 1881 20,000.00 

August  2, 1882 20,000.00 

July  5,1884 50,000.00 

Augu8t5, 1886 37,500.00 

August  11, 1888. ...'. 23, 000. 00 

Septomher  19, 1890 40,  000. 00 

July  13, 1892 40,000.00 

1823  allotment 150.00 

1864  allotment 15,000.00 

1868  allotment 40,000.00 

1869  allotment 22,275.00 

1871  allotment 10,000.00 


Total 871,867. 


Money  statement 

July  1, 1893,  balance  unexpended  (including  $20,  000  reserved  for  Presque 

Isle) ' $73,082.32 

June  30,  1894,  amount  expended  during  fiscal  year 27, 717. 47 

July  1,  1894,  balance  unexpended ., 45, 364. 85 

July  1,  1894,  outstanding  liabilities 230. 00 

July  1,  1894,  balance  available 45, 134. 85 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    25, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  ol  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


CO.MMKRCIAL   STATISTICS. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  SI,  18^3, 


VohboIh. 


Steam 

Sail 

Totfll 


Arrivals  from— 

Depart  I 
Houie  ports." 

Xo.  '     Tons, 
rm       745, 692 
152         97, 396 

res  to — 

Hoinoportw.'    j  Foreign  jioi-ts. 

Xo.  1     Ton*.        No.  1     Tons. 
579  I    7:J2.  668         96  1      23, 223  ' 

140  1      90,  756         24  1        3, 845 

Forei^  ports. 

No.  j     Tons. 
75  !         6,828 
17  {          1,334 

719  1    823,424       120  i      27.068  j 

1                   1 

746       843, 088 

92            7,962 

*  Through  vessels  touching  at  the  port  not  iuclnded. 

Greatest  draft  of  vesHels,  16^  feet. 

Decrease  of  tonnage,  1893  under  1892,  708,403  tons. 

Amount  of  revenue  collected,  fiscal  year  ending  June  30,  1893,  $3,510.65. 

Value  of  foreijxn  exports,  $8,073. 

Vahie  of  foreign  imports,  $32,864. 

Enrolled  tonnage,  port  of  Erie,  1893,  37,620  tons. 

Enrolled  tonnage,  port  of  Erie,  1894,  36,055  tons. 

Decrease  in  tonnage,  1894,  1,565  tons. 

*  Two  appropriations. 
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IMPORTS  BY  LAKE. 
[Tons  of  2,000  pounds.] 


Articles. 

Year  ending  December  31— 

1867. 

1888. 
15,782 

1889. 

36,657 
6,000 

17,640 

2,433 

640 

1890. 

1891. 

1892. 

18M. 

M^TchnndfiyA 

13,488 

42, 857 
24,414 

21, 611 

14,343 

4,668 

16,169 

352 

37. 491 
6,626 

68,374 
12,991 

Xiiinestone 

Stone 

Piaster 

9,295 

1,784 

343 

20 

12 

863 

21,294 

Laths 

338 

460 
100 

135 

Shingles 

iio 

5 

2,488 

4,700 

8,523 

500 

2,644 

200,721 

80 

45,354 

6,888 

1,500 

143.428 

20,379 

11, 507 

554,  403 

Produce 

3 
1,600 

StAve  bolts 

Ice 

Copper  and  lead 

704 

7,954 

Phosphate 

Barley 

1,970 
10,000 

2,383 

46,083 

1,090 

2,138 

98,230 

8,823 

83,815 

2,815 

250 

152,225 

22.500 

2,464 

417, 270 

1,923 
58,720 

2,905 
206,152 
17,440 
14,690 
97, 198 
14,249 

5,175 
441.669 

1,900 
147,256 

1,825 

Com 

210. 770 

Oats 

5,743 

Wheat 

45,062 

237. 630 

10, 915 

7,866 

200,190 

21,567 

4,432 

720,504 

101, 051 

Kve 

6,232 

Flaxseed 

3,104 

91, 935 

6,900 

8,521 

235,658 

2,836 

96,935 

16,809 

12.477 

269,250 

6,877 

Flour 

170, 438 

Lanil>er -■. .,, xr 

12,843 

Pis  iron 

Iron  ore 

549,205 

Total 

416,976 

473, 735 

804,800 

1, 033.  796 

917, 757 

1, 399, 103 

1, 180, 732 

EXPORTS  BY  LAKE. 
[Tons  of  2,000  pounds.] 


Coal: 


Anthracite 

Bituminous 

Pie  and  manufactur- 
ing iron  

Merchandise 

Tar  and  oil 

Stone 

Timber 


157,  083 
73,762 


397 
93,228 


279,400  ' 
125,848  I 


1,262 
119,206 


258,534 
151,869 


88,600 


332,666  ' 
234,266  I 

4,017  I 
127.074 

1 

i.aio  ' 

400  i 


470, 716 
176, 704 


109, 030 
2 


428, 735 
133, 676 


400 
110,  592 


550 


338, 973 
78,387 


45.918 


Total 324,470  1    525, 716  ^    499,003 


700,260  I    756,452 


673,952         513,278 


EiHe  Harbor^  Pa.,  imporiSf  189S. 
[One  inch  equals  200,000  tons.] 


Iron  ore. 


Grain. 
KxporU,  1893, 


Flour. 


Mdse.  Miso. 


Anthracite  coal. 


Bit.  coal.  Mdse. 


0  0  2, 


PRESERVATION  AND  PROTECTION  OF  PRESQUE  ISLE  PENINSULA,  ERIE 
HARBOR,  PENNSYLVANIA. 

This  peninsula  forms  the  harbor  of  Erie,  which  is  a  landlocked  bay- 
about  5  iniles  long,  having  a  maximum  width  of  Ij^  miles.    The  penin- 
sula is  a  low,  sand  formation  about  6  miles  long,  varying  in  width  from 
ENa  94 153 
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300  feet  at  the  "  neck,"  which  is  nearly  2  miles  long  and  joins  the  body 
of  the  peninsula  to  the  mainland  at  its  western  end,  to  IJ  miles  at  its 
widest  i>art.  The  preservation  of  the  peninsula  is  of  vital  importance 
to  Erie  Harbor,  and  it  is  for  the  purpose  of  preserving  the  harbor  that 
the  ])rotection  of  the  weak  parts  of  the  peninsula  formation  has  been 
deemed  necessary.  The  weak  portion  is  the  long,  narrow  neck  at  the 
western-  end.  The  object  for  which  all  the  works  of  protection  have 
been  constructed  is  the  prevention  of  a  breach  through  this  narrow 
neck.    The  danger  exists  during  severe  storms  from  the  westward. 

At  the  present  time  no  works  exist  excepting  a  few  dilapidated  pile 
jetties  no  longer  of  service,  and  the  main  line  of  piles,  mattresses,  and 
stone  ballast  on  mattresses,  of  the  shore  protection  partially  constructed 
in  1889. 

A  severe  westerly  storm  on  August  28, 1893,  caused  seas  to  wash  over 
the  neck  from  the  lake  into  the  bay.  Gullies  from  2  to  10  feet  wide  and 
1  to  2  feet  deep  were  cut  through  the  sand  on  the  crest  of  the  neck 
formation  and  a  few  small  trees  and  bushes  uprooted.  The  .gullies 
were,  however,  soon  filled  up  by  drifting  sand  and  the  neck  x>ractically 
restored  to  its  normal  condition. 

The  accumulation  of  sand  at  the  south,  or  inshore,  end  of  the  protec- 
tion work  continues  to  increase,  but  no  accretion  is  noticeable  along 
other  parts  of  the  work. 

Along  the  lake  front,  extending  a  mile  or  more  west  from  the  fash- 
liglit  house,  the  gradual  wearing  away  of  the  bank  continued,  but  as 
the  peninsular  is  here  one-half  mile  or  more  wide,  the  safety  of  the 
harbor  is  not  threatened  at  this  point.  There  was  no  work  done  on 
any  of  the  protection  works  during  the  year.  A  rei)ort  of  the  Board  of 
Engineers  on  the  construction  of  shore  protection  for  the  peninsula  at 
Erie  Harbor,  Pennsylvania,  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1890,  p.  2800.  In  accordance  with  the  recom- 
mendation of  the  Board  and  the  approval  of  the  Chief  of  Engineers,  no 
expenditures  will  be  made  at  present  to  protect  the  ''neck''  of  the 
peninsula  on  its  lake  side,  and  $20,000  of  the  funds  available  for  the 
improvement  of  Erie  Harbor  are  reserved  to  close  any  breach  which 
may  occur  in  the  neck  of  the  peninsula. 

Commercial  Statistics — The  commercial  statistics  are  the  same  as 
those  submitted  for  Erie  Harbor. 


OO3. 

IMPROVEMENT   OF  DUNKIRK  HARBOR,  NEW  YORK.  . 

Object, — The  object  of  this  improvement  is  to  form  i>n  artificial  har- 
bor in  the  indentation  of  the  shore  line  of  Lake  Erie,  in  front  of  the 
city  of  Dunkirk,. N.  Y. 

Project — The  original  project  was  ado])ted  in  1827,  and  with  its  sub- 
sequent modifications  provided  for  tlie  construction  of  a  pier  running 
out  from  the  west  shore  of  the  indentation,  and  a  detached  breakwater 
parallel  with  the  pier  and  about  2,000  feet  distant  from  the  (dty  front. 
An  opening  between  the  two  structures  provided  a  harbor  entrance 
through  which  a  channel  leading  to  the  docks  was  to  be  deepened  to 
J3  feet.  By  1832,  the  sum  of  $28,439.84  had  been  expended  on  the 
original  plan,  and  a  breakwater  was  then  2,564  feet  long  and  the  pier 
1,4(K)  feet  long.  Subsequently  various  improvements  and  repairs  were 
made.    In  1848  the  breakwater  was  demolished. 
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111  1870  the  question  of  the  improvement  of  this  harbor  was  referred 
to  a. board  of  engineers.  The  board  recommended  a  plan  which  pro- 
vided for  a  detached  breakwater  2,860  feet  long,  one  part  of  which, 
2,300  feet  long,  was  to  be  nearly  parallel  with  the  shore,  the  other  part 
to  be  nearly  parallel  with  the  axis  of  the  channel  entrance,  560  feet 
long  and  terminating  at  the  position  of  the  dumb  beacon. 

This  breakwater  and  the  pier  already  built  were  to  form  the  harbor, 
and  the  old  channel  was  to  be  enlarged  to  170  feet  wide  and  13  feet 
deep.    This  project  is  in  force  at  the  present  time. 

Present  works. — The  present  works  consist  of  an  unfinished  detaclied 
breakwater  1,591  feet  in  length,  a  part  of  the  2,300- loot  section  provided 
by  the  project;  a  pier  1,410  feet  long,  exclusive  of  light-house  crib,  and 
a  channel  100  feet  wide  and  13  feet  deep.  The  breakwater  and  pier 
consist  of  timber  work,  the  cribs  being  filled  with  stone  and  decked 
over.  ^ 

OPERATIONS  DURING   THE  FIScA   YEAR. 

At  the  beginning  of  the  year  a  contract  was  in  force  with  Henry  K. 
Onstin,  Ann  Arbor,  Mich.,  for  the  construction  of  an  extensii>n  of  250 
feet  eastward  to  the  breakwater.  Work  under  this  contrac;t  should 
have  been  began  in  >tay,  1893,  but  at  the  close  ot  the  fiscal  year  1893, 
the  contractor  had  not  begun  work.  He  was  notified  that  work  under  his 
contract  must  be  begun  by  August  1, 1893,  but  displaye<l  no  intention  of 
carrying  out  his  contract.  Therefore,  under  authority  granted,  his 
contract  was  annulled  and  a  contract  was  entered  into  with  J.  B. 
Donnelly,  Buffalo,  N.  Y.,  for  the  construction  of  the  proposed  extension 
of  250  feet.  Work  under  this  contract  was  begun  on  August  5,  1893, 
and  the  extension  fully  completed  on  November  2,  1893, 

The  total  length  of  the  extension  is  250.2  feet.  The  total  cost  Was 
$14,749.65;  cost  per  linear  foot  of  completed  breakwater  $58.95. 

With  the  exception  of  overhauling  and  tightening  bolts  in  the  harbor 
wall  over  a  length  of  200  feet  in  October,  1893,  no  repairs  were  made 
on  the  breakwater  during  the  year. 

Ko  repairs  were  made  on  the  west  pier  during  the  year.  At  the 
close  of  the  year  the  structure  was  intact,  and  only  minor  repairs,  to 
replace  124  linear  feet  of  waling  forced  off  by  ice,  considered  advisiible 
this' season. 

After  the  completion  of  the  breakwater  extension  it  was  deemed 
advisable  to  dredge  the  entrance  Channel  to  the  extent  permissible 
with  the  funds  available.  Advertisement  was  made  and  proposals 
opened  for  the  proposed  dredging  on  March  7,  1894,  and  only  one  bid 
was  received;  but,  being  reasonable,  a  contract  was  entered  into  with 
the  bidders,  Hingston  &  Woods,  Buffalo,  N.  Y.,  on. March  16,  1894. 

Dredging  under  this  contract  was  begun  on  May  2,  189 1,  and  con- 
tinued until  June  30, 1894. 

The  work  accomplished  was  the  dredging  of  a  channel  240  feet  wide 
and  13  feet  deep  at  mean  lake  level  across  the  outer  bar;  the  dredg- 
ing of  the  inner  channel  from  deep  water  at  the  breakwater  to  the  city 
docks,  120  feet  wide  and  13  feet  deep,  and  the  dredging  of  a  basin 
along  the  dock  front  800  feet  long,  100  feet  wide,  and  13  feet  deep. 

The  following  table  shows  the  results  accomplished  and  the  cost: 

Material  dredged : 

Outer  bar,  sand cubic  yarcU. .  1, 889 

Inner  cbannel,  mud do 12,  998 

Basin,  dock  front,  mud do 7, 860 

Total do 22,747 
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Total  liours  dredgiDg 461.21 

Total  hours  towing  dredging  plant 70 

Average  number  of  cubic  yards  dredged  per  hoar^  actual  dredging 49. 3 

Total  cost  of  dredging,  inclndinff  towing $4,  780. 89 

Average  cost  per  cubic  yard  dredged cents. .  21. 02 

There  were  removed  from  the  inner  channel  and  basin,  along  with 
the  mud,  4  large  pieces  of  rock,  6  propeller  blades,  1  large  anchor,  and 
about  20  pieces  of  wreckage  and  logs. 

Breakwater. — The  breakwater  is  in  fair  condition.  The  structure  is 
intact  throughout,  and  the  timber  work  sound  enough  to  endure  for 
some  years,  with  the  exception  of  the  slope,  which  is  much  decayed  in 
many  places  and  will  require  repairs  annually. 

West  pier, — The  westerly  420  feet  are  buried  in  the  sand  and  need 
no  longer  be  kept  in  repair.  The  next  following  434  linear  feet  of  pier 
are  much  decayed,  but  will  probably  endure  for  a  time,  being  in  shoal 
water.  The  next  following  110  feet  are  new.  The  next  following  180 
feet  are  intact,  but  much  decayed  and  will  require  renewal  in  the  near 
future.  The  remainder  of  the  pier,  266  feet,  is  nearly  new  and  in  good 
condition. 

Tlie  clumnel. — The  channel  to  be  maintained  is  about  2,800  feet  long, 
170  feet  wide,  and  13  feet  deep,  extending  from  the  14-foot  curve  in 
the  lake  to  the  city  docks. 

At  the  close  of  the  year  the  entire  channel  way  had  just  been  dredged 
to  the  required  depth  of  13  feet  at  mean  lake  level  for  a  width  of 
channel  of  120  feet,  and  a  basin  100  feet  wide  dredged  along  the  entire 
city  dock  front  800  feet  in  length. 

The  channel  was  entirely  clear  for  the  width  noted,  120  feet,  except- 
ing tliat  at  buoy  I^o.  4,  in  the  inner  channel,  about  20  feet  inside  of  the 
westerly  channel  line,  there  is  an  outcrop  of  solid  rock  about  12  feet 
in  length,  over  which  the  depth  of  water  is  12|  feet  at  mean  lake  level. 
The  bottom  of  the  harbor  is  mud  overlying  bed  rock.  The  mud  flows 
readily  and  soon  fills  the  channel  way,  reducing  the  depth  of  water  to 
10  to  11  feet. 

PROPOSED   OPERATIONS. 

Breaktcater, — If  not  damaged  by  storms  only  minor  annual  repairs 
will  be  needed  on  the  breakwater  for  the  next  two  years. 

Pier, — The  section  of  old  superstructure  on  the  pier,  lying  between 
the  new  work  constructed  in  1889, 1891,  and  1893, 18iO  linear  feet,  should 
be  rebuilt.  With  this  section  rebuift  the  more  important  half  of  the  pier 
would  be  virtually  new  work.  The  reconstruction  of  the  less  important 
or  inshore  half  can  be  postponed  for  a  time,  but  repairs  will  be  needed 
annually. 

The  channel. — The  channel  dredging  just  completed  affords  a  clear 
channel  way  13  feet  deep  and  120  feet  wide  from  the  lake  to  the  city 
docks,  and  a  basin  100  feet  wide  and  13  feet  deep  along  the  entire  dock 
front  of  800  feet.  Although  the  channel  is  not  stable,  it  should  remain 
adequate  for  the  commerce  of  the  port  without  redredging  for  at  least 
two  years.  An  increase  in  the  width  of  the  channel  from  120  feet  to 
170  feet  (50  feet)  is  still  required  to  complete  it,  as  provided  by  the 
existing  project. 

The  cost  of  the  needed  repairs  in  existing  structures  is  estimated 
as  follows : 

Repairs  to  breakwater  and  pier $2, 600 

Rebuilding  180  linear  feet  of  pier  superstructure 7, 200 

Total 9,700 
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The  work  to  be  done  to  complete  the  existing  project  is  estimated  as 
follows: 

Completing  channel :  ' 

Dredging  7,000  cnbic  yards  Band,  at  40  cents $2,800 

Blasting  and  dredging  4,000  cubic  yards  rock,  at  $2 8, 000 

Construction  of  breakwater  arm,  560  linear  feet,  at  $70 39, 200 

Day  beacon 5,  000 

Construction  of  709  linear  feet  of  breakwater,  at  $70 49, 630 

Total '. • 104,630 

StaUm^t  of  appropriations  and  allotmenta  made  for  improving  harbor  at  Dunkiric, 
y,  Y.ffrom  March  g,  1827  y  to  the  present  time: 


March  27, 1827 $3,000.00 

May  19,1828 6,000.00 

March  3, 1829 9,812.75 

April  23, 1830 1,342.75 

March  2, 1831 *7,102.50 

July  3,1832 10,200.00 

June  28, 1834 4,000.00 

March  3, 1835 tl0,988.43 

July  2,1836 11,000.00 

March  3. 1837 15,000.00 

July  7,1838 10,000.00 

June  11,1844 5,000.00 

August  30, 1852 30,000.00 

March  2, 1867 100,000.00 

July  11,1870 25,000.00 


March  3, 1871 $25,000.00 

June  10, 1872 25,000.00 

March  3, 1873 48,132.95 

June23,1874 35,000.00 

March  3, 1875 35,000.00 

August  14, 1876 18,000.00 

Junel4,1880 10,000.00 

July5,1884 10,000.00 

August  5, 1886 20,000.00 

August  11, 1888 15,000.00 

September  19, 1890 20,000.00 

July  13,1892 20,000  00 

1869 t2,000.00 

1879 t2,000.00 

Total 534,079.38 


Money  statement, 

July  1,  1893,  balance  unexpended i $23, 717. 40 

June  30,  It^,  amount  expended  during  fiscal  year 19, 095. 99 

July  1,  1894,  balance  unexpended 4, 621. 41 

July  1,  1894,  outstanding  liabilities 3,198.92 

July  1,  1894,  balance  available 1,422.49 

{Amount  (estimated)  required  for  completion  of  existing  project 104, 630. 00 
Amouutthatcan  be  profitably  expended  in  fiscal  yearending  June  30, 1896  104, 630. 00 
Submitted  in  comrniance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


ABSTRACT   OF    CONTRACTS. 

^Tamf. --James  B.  Donnelly;  date,  August  3,  1893. 

Purpose  and  considei^ation. — To  build  complete  250  linear  feet,  more  or  less,  of  the 
extension  to  the  breakwater  at  Dunkirk  Harbor,  New  York,  as  required  by  the  speci- 
fications. That  the  said  James  B.  Donnelly  will  furnish  and  deliver  the  following 
materials,  and  do  the  work  of  building  the  proposed  extension,  viz : 

Hemlock  timber.  129,636  feet,  B.  M.,  more  or  less;  white  pine  timber,  175,992  feet, 
B.  M.,  more  or  less;  foundation  stone,  140  cubic  yards,  more  or  less;  filling;  stone, 
2,530  cubic  yards,  more  or  less;  screw  bolts,  3,651  pounds,  more  or  less;  driftbolts, 
34,251  pounds,  more  or  less ;  spikes,  1,350  pounds,  more  or  less ;  dredging,  200  cubic 
yards,  in  scows,  more  or  less. 

That  the  saidMaj.  E.  H.  Euflner  shall  pay  for  the  said  materials  and  work,  after 
ac<eptunf*e,  as  follows:  For  hemlock  timber,  $21  per  1,000  feet,  B.  M. ;  for  white 
pine  timber,  $32  per  1,000 feet,  B.  M. ;  for  foundation  stone,  $1.75 per  cubic  yard;  for 
filling  stone,  $1.75  per  cubic  yard;  for  driftbolts,  3i  cents  per  pound;  for  screw 
bolts  (complete)  5  cents  per  pound;  for  boat  spikes,  4  cents  per  pound;  for  dredging, 
$10  per  hour  actual  dredging  and  for  towing  fleet  to  and  from  Dunkirk,  N.  Y. 

^me.— Hingston  &  Woods ;  date,  March  16,  1894. 


*  Two  appropriations. 


t  Allotment. 
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Purpose  and  consideration,— ThAt  the  said  Hinffston  &  Woods  shall  fnmiah  all  the 
plant  and  do  all  the  work  of  removing  material  in  Dunkirk  Harbor,  New  York;  aa 
re(|iiired  by  the  spec iti cat  ions. 

And  the  said  Maj.  E.  H.  Ruifner  shall  pay  for  said  plant  $9  per  honrof  actoal  work 
of  dre<lging,  allowing  seventy  hours  for  dredging  fleet  to  come  and  go,  the  contractor 
not  to  be  paid  for  time  lost  for  repairs  or  by  storms. 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures   of   vessels,  1893  (compiled  hy  the  coUectitr  of  oust^nns,  i>Mii- 

1cu%X.  Y.). 


VesHelf). 

Arrivals  from— 

DepartnreA  to- 

Home  porta. 

Foreiidi  porta. 

Home  porta.   1  Forei 

gn  porta, 
row*. 

9iB 

Strain                          ...       ...... 

No. 
39 
13 

Tons, 
6,085 
4,466 

No. 
2 
0 

TiniM. 

00 

Xo. 
38 
13 

Tons.     1  ^0. 
5  091           2 

Soil       

4  456  '        0  j                00 

Total 

fie  }      0  JtAi 

2 

35 

51             0  K47             2 

38 

'     ; 

Increase  in  tennage,  over  1892,  4,412  tons. 

Amount  of  revenue  collected  dnring  the  year  ending  December  31,1893,  $326.60. 

Greatest  draft  of  vessels,  13  feet. 

Vnlne  of  imports,  same  year,  $3,587.69. 

Vnlne  of  exports,  s«kme  year,  none. 

No  new  lines  of  transportation  established. 


O  O  4. 

IMPROVEMENT  OF  BUFFALO  irARBOR,  NEW  YORK. 
ORIGINAL   CONDinON  OF  THE   HARBOR. 

In  1818  the  mouth  of  Buffalo  Creek  was  closed  by  a  gravel  bar  for 
most  of  the  year.  Freshets  would  at  times  open  a  channel,  which 
would  be  closed  later  by  the  lake  storms. 

PROJECTS   FOR   IMPROVEMENT. 

Private  enterprise,  assisted  later  by  the  State  of  New  York,  opened 
the  mouth  of  the  creek  and  protected  that  opening  by  parallel  piers. 
These  were  built  in  1820-'21 ;  the  south  pier  to  a  length  of  about  1,300 
feet,  the  north  pier  1,000  feet. 

In  1825  the  Erie  Canal  was  completed  to  Buffalo,  and  a  first  appro- 
priation of  $15,000  was  made  by  Congress  in  1820  for  '^  building  a  pier 
and  re])airing  an  old  one  at  the  mouth  of  Bufialo  Creek.''  During  the 
ensuing  eight  years  $90,388  were  appropriated  in  five  items  for  ^^com- 
pleting the  piers  (of  ^  pier')  at  Buffalo."  By  1833  one  pier  was  1,790 
feet  long,  the  other  1,250;  and  in  1835  there  was  a  depth  of  10  feet  in 
the  cbauneL  Various  projects  were  submitted  by  those  in  charge  or 
connected  with  the  work  between  1830  and  1845.  In  1837  a  seawall 
was  proposed,  to  extend  about  a  mile  south  of  the  light- house,  at  an 
estimated  cost  of  $40,000.  Congress  adopted  the  project  5  gave  $48,000 
for  it  in  18^38  and  $20,500  for  *' continuing  the  work  at  Buffalo." 

Work  on  the  sea  wall  continued  until  1840,  at  which  time  it  was  3,770 
feet  long. 

Appropriations  in  1840,1852, 1853,  and  1855,  amounting  to  $54,801.37 
maintained  existing  works,  but  nothing  new  was  begun.  Total  appro* 
priated  to  this  date,  $262,805.37. 

In  1854  a  Board  of  Engineer  Oflficers  prepared  projects  for  detached 
breakwaters  to  form  an  outer  harbor,  but  nothing  came  from  its  reiK>rt. 
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Meanwhile  the  city  dredged  Bnffalo  Creek  for  an  interior  li  arbor,  and 
extended  its  area  in  1848  by  dig^ng  the  "Blackwell  Ship  CanaF  200- 
feet  wide  and  16  feet  deep. 

During  the  war  lake  commerce  increased  vastly,  and  in  1803  the 
total  arrivals  and  departures  of  vessels  at  Buffalo  reached  the  largest 
figures  attained,  16,390. 

In  1864  an  appropriation  of  $37,600  was  made  for  "repairs  and  com- 
pletion of  the  sea  wall."  In  1866  and  1867  the  sea  wall  was  carried  to 
its  ultimate  length  of  5,400  feet.  No  further  work  has  been  done  on  it 
except  slight  repairs.  The  piers  were  repaired  with  an  allotment  of 
$15,000,  made  in  1865.  An  appropriation  for  the  harbor  of  $131,000, 
made  in  186(>,  and  a  second  in  1867  of  $100,000,  caused  an  examination 
of  the  question  by  a  Board  of  Engineer  Officers,  which  reported  in  1868  r 

(1)  To  extend  slightly  and  thoroughly  repair  the  north  pier. 

(2)  To  repair  the  south  pier. 

(3)  To  extend  the  south  pier  318  feet. 

(4)  To  dredge  the  channel  at  its  entrance ;  ahout  12,000  cubic  yards. 

(5)  To  build  a  detached  breakwater,  beginning  at  a  point  in  the  prolongation 

of  the  sontli  pier  and  2,500  feet  from,  the  light-house,  4,000  feet  southwardly, 
parallel  to  the  shore. 

There  were  two  other  items  proposed  which  were,  however,  not 
approved  by  the  Chief  of  EngineerSr  The  project  outlined  above  has 
been  carried  out. 

Difficulties  in  construction  of  the  breakwater  occurred  in  1872  and 
1873,  and  the  subject  was  referred  to  a  Board  of  Engineer  Officers,  which 
met  in  1873  and  1874  and  recommended  a  catch-sand  pier  of  piling  to  the 
12-foot  curve  in  the  lake,  and  of  crib  work  thence  to  a  total  length  of 
1,270  feet.  The  detached  breakwater  was  to  be  built  to  a  total  length 
of  7,C00  feet.  A  shore  arm,  making  an  angle  of  45°  with  the  shore,  was 
proposed,  running  from  the  end  of  the  catch-sand  pier,  and  overlapping 
the  south  end  of  the  breakwater,  leaving  a  fair-weather  opening  of  150 
feet  between  the  two  structures.  This  project  was  approved  and  is  in 
course  of  construction. 

EXISTING  AND  AUTHORIZED  WORKS. 

North  pier. — The  Delaware,  Lackawanna  and  Western  Eailroad  has 
unauthorized  possession  of  this  pier.  A  license  for  their  occupation  of 
it  was  revoked  by  the  Secretary  of  War  on  February  20,  1891.  The 
matter  was  placed  in  the  hands  of  the  Department  of  Justice  in  order 
to  have  the  interests  of  the  United  States  protected.  I  am  not  aware 
that  anything  has  been  d.»ne  as  yet,  certainly  nothing  since  I  have  been 
here  on  duty. 

Boathauite, — Is  in  fair  condition. 

South  pier. — It  was  mentioned  in  the  last  report  that  settlement  had 
occun-ed  in  places  on  the  channel  side  of  this  pier.  One  of  these  places 
requiied  repair,  and  for  a  length  of  72  feet  the  waling  pieces  and  fen- 
der piles  were  removed;  the  sunken  rock  dredged,  and  new  piling 
driven  to  the  rock  bottom,  and  new  waling  pieces  were  bolted  to  the 
new  and  old  work.  This  repair  was  done  by  day  labor  at  a  total  cost 
of  f  892.52,  the  material  being  on  hand.  There  are  three  other  places 
that  shall  need  similar  repairs  before  long.  Otherwise  the  pier  is  in 
good  condition. 

Breakwater. — At  the  close  of  the  last  fiscal  year  Mr.  J.  J,  Church- 
yard, of  Buffalo,  had  sunk  five  cribs  under  his  contract  for  the  800  feet 
extension  needed  to  complete  this  structure.  He  pushed  his  work  with 
energy  and  judgment,  finishing  on  the  13th  October.  The  extension 
fa  in  good  condition  to-day,  and  the  settling  has  been  trifling.    This 


Digitized  by  CjOOQIC 


2440      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

structure  has  now  the  full  length  contemplated,  of  7,600  feet,  under  the 
project  of  1874,  the  modification  of  the  one  of  1868.  The  first  crib  was 
sunk  in  1869,  the  last  in  1893,  nearly  a  quarter  of  a  century. 

Slight  repairs  to  old  work  were  made  in  1893.  Two  pockets  of  the 
portion  built  in  1873  were  empty,  their  filling  having  been  washed  out 
on  the  lake  side.  An  outward  wall  of  12  by  12  inch  timbers,  set  ver- 
tically, and  well  crowded  down  to  the  rock  at  the  bottom,  was  built, 
and  bolted  to  the  lake  wall  of  the  superstructure.  Then  the  X)ockets 
were  filled  with  large  rock  and  the  deck  replaced.  Similar  repairs  are 
now  in  progress  at  pockets  emptied  during  the  winter.  A  number  of 
deck  plank  were  replaced,  and  some  200  4-inch  oak  plank  were  spiked 
as  sheathing  on  the  harbor  side  to  cover  screw-bolt  heads.  The  material 
was  on  hand,  the  labor  was  hired,  and  the  total  cost  was  $935.78, 

The  concrete  portion  of  the  breakwater  shows  no  signs  of  wear  or  of 
settlement.  Vessels  knock  off  edges  in  places,  and  there  are  a  few 
small  holes  to  be  filled  ere  long. 

The  timber  part  is  in  good  condition ;  minor  repairs  will  maintain  it 
for  years. 

Sliore  arm. — At  the  end  of  the  last  fiscal  year  Donnelly  Bros.,  of 
Buffalo,  had  sunk  four  cribs  under  their  contra(»t  for  the  outward  800 
feet  of  this  work.  They  pushed  their  work  with  great  energy,  and  had 
finished  all,  save  a  few  pieces  of  the  framing,  and  all  material  was  on 
hand  at  the  breakwater,  so  that  but  little  remained  to  complete  their 
stretch.  On  October  14  and  15  there  occurred  a  severe  storm  from  the 
southwest,  which  for  more  than  twenty-four  hours  displayed  a  wind 
velocity  of  over  40  miles  per  hour,  and  reached  a  maximum  of  60. 
During  the  storm  the  entire  structure  of  the  shore  arm  was  wrecked. 
The  800  feet  of  the  Donnelly  contract,  and  360  feet  of  cribs  under  the 
Farnsworth  contract,  making  1,150  feet  in  all  of  crib  work,  broke 
through  the  thin  *'hard  pan"  of  the  lake  bed,  and  sank  varying 
amounts,  from  4  feet  to  22  feet,  down  through  the  softer  material  below. 
The  cribs  canted  in  all  directions,  inwardly  or  outwardly,  and,  in  two 
cases,  in  the  direction  of  the  structure  itself.  As  the  cribs  of  the  outer 
end  sank,  the  rock  filling  of  the  superstructure  was  emptied^  and  350 
feet  broke  off  in  four  pieces  and  floated  ashore.  The  remaining  450 
feet  of  the  superstructure  of  the  Donnelly  contract  yet  remain.  The 
Farnsworth  contract  for  800  feet,  next  to  Donnelly  Bros'.,  inshore,  had 
not  been  pushed,  and  when  the  storm  occurred  only  seven  cribs  had 
been  sunk  and  a  part  of  the  sui^erstructure  built,  but  none  finished. 
A  piece  of  this,  about  50  feet  long,  was  carried  ashore;  the  rest  remains, 
and  the  cribs  are  where  they  sunk.  But  little  change  has  occurred  in 
the  wreck  during  the  winter,  though  a  critical  examination  has  not  as 
yet  been  made.  The  greatest  sinking  and  distortion  occurred  on  the 
outer  400  feet  of  the  Donnelly  contract,  a  portion  that  had  given  no 
sign  at  any  time  of  weakness  in  the  foundation.  This  part  was  only 
162  feet  distant  from  the  Churchyard  extension,  which  did  not  suffer 
and  has  not  sunk  since  that  time. 

Ihe  borings  taken  by  the  Board  of  1874  do  not  seem  to  have  devel- 
oped the  weakness  of  this  line.  In  point  of  fact  there  appears  to  be  a 
sharp  dividing  line  between  the  good  and  bad  foundation,  and  the  shore 
arm  appears  to  have  been  located  on  the  very  northern  edge  of  the  bed 
of  the  preglacial  river  formerly  running  through  Buffalo  Creek  and 
the  *<TiflH;  Farm.''  Developments  made  since  1874,  and  especially  those 
arising  in  connection  with  the  making  of  the  Lehigh  Valley  Bailroad 
harbor  in  South  Buffalo,  make  it  probable  that  there  is  a  width  of  about 
3  miles  to  the  south  from  the  end  of  the  present  breakwater,  having 
the  same  character:  A  crust  of  2,  3,  or  4  feet  overlying  soft  material, 
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at  least  20  feet  thick;  then  there  is  a  thin  layer  of  hard  material  (clay 
probably),  good  as  far  as  it  goes,  and  beneath  this  it  is  again  soft  raud 
or  clay  and  sand  mixed.  The  rock  is  not  less  than  60  feet  deep  and 
not  more  than  70.  Nothing  but  careful  borings  can,  however,  deter- 
mine the  exact  character  of  this  foundation.  These  borings  should  be 
made  about  500  feet  apart  on  a  line  from  the  south  end  of  the  break- 
water to  Stony  Point.  They  can  best  be  made  next  winter  through 
the  ice.  Whatever  the  result,  it  is  clear  in  my  mind  that  there  is  a 
large  area  here  unfitted  to  sustain  on  the  narrow  foundation  given  it 
the  heavy  weight  of  cribs  and  superstructure.  This  weight  is  applied 
in  the  most  disadvantageous  manner  possible  for  such  a  foundation, 
since  there  is  no  bond  between  the  cribs.  Possibly  a  continuous  struc- 
ture could  <«ustain  itself,  but  this  is  not  a  desirable  or  a  necessary  solu- 
tion of  the  problem. 

Should  it  prove  desirable  to  extendi  the  breakwater  farther  in  this 
direction,  it  is  possible  that  a  foundation  could  be  made  75  feet,  or 
more,  in  width,  by  the  use  of  mattresses  of  the  ordinary  forest  tree,  in 
sizes  from  1  foot  in  diameter  at  the  butt  to  6  inches  at  the  point,  laid 
in  alternate  layers  for  bonding,  and  well  weighted  with  riprap  or  smaller 
rock.  Mats  thus  used  can  furnish  a  comparatively  flexible,  yet  really 
amply  stiii*,  foundation  for  not  too  great  a  weight.  If  laid  in  depths 
not  less  than  12  feet,  storms  will  not  affect  them.  For  the  mass  of  the 
breakwater  concrete  bags  of  large  size,  deposited  plastic,  placed  end  on 
to  the  seas,  can  be  used.  After  allowing  ample  time  for  settlement  the 
structure  could  be  built  up  in  layers.  Finally  the  whole  can  be  raised 
to  a  level  and  to  the  desired  height.  When  finished  there  would  be  a 
structure  that  would  be  comparatively  permanent,  and  repairs  for  dis- 
placed bags  or  for  settlement  would  be  easy  to  make.  My  own  figures 
give  a  stable  and  permanent  work  at  a  less  cost  than  that  for  crib  work. 

No  further  construction  should  be  carried  on  until  the  question  of  the 
foundation  and  the  method  to  be  followed  be  fully  understood. 

The  cost  of  strengthening,  repairing,  and  refilling  three  pockets  of 
the  superstructure  of  the  breakwater,  of  the  portion  built  in  1873-75, 
has  been  $442.18.  This  work  was  done  in  May  and  June  by  hired 
labor.  Nearly  all  of  the  material  used,  save  spikes  and  some  deck 
plank,  was  on  hand. 

Statement  of  appropriations  and  allotments  made  for  improving  harbor  at  Buffalo,  X.  Y,, 
from  May  26,  1826,  to  the  present  time. 

May26,1826 $15,000.00  I  June  10, 1872   t$98,485.04 

Mayl9,1828 34,206.00  |  March  3, 1873 75,000.00 

April23,1830 15,488.00  I  February  23, 1874 20,000.00 

March  2, 1831 12,900.00     June  23, 1874 75,000.00 

July3,1832 10,300.00  !  March  3, 1875 100,000.00 

March2,1833 31,700.00  |  August  4, 1877 85,000.00 

June28,1834 20,000.00  i  June  18, 1878 80,000.00 

July7,1838 "68,500.00  ,  March  3, 1879 100,000.00 

Junell,1844 40,000.00  '  June  14, 1880 90,000.00 


August  30, 1852 14,000.00 

March  3, 1853 349.06 

March  2, 1855 452.32 


March  3, 1881 90,000.00 

August  2, 1882 125,000.00 

July  5, 1884 100,000.00 


June  28, 1864 tl5,000.00     August  5, 1886 112,500.00 

July  2, 1864 37,500.00     August  11, 1888 225,000.00 

June23,1866 131,000.00  I  September  19, 1890 300,000.00 

March2,1867 100,000.00  I  July  13, 1892 300,000.00 

Aprill0,1869 189,100.00  i  

July  10,1870 80,000.00  '  Total 2,791,480.41 

March3,1871 100,000.00  ' 

*  Two  appropriations. 

t  Allotment  from  general  bill. 

t  Includes  $23,485.04  which  had  reverted  to  the  Treasury  and  was  reappropriated. 
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Money  statement 

Jaly  1,  1893,  balance  unexpended $321, 871. 37 

June  30;  1894,  amount  expended  during  fiscal  year 247, 604. 61 

Jnly  1, 1894,  balance  unexpended 1 74, 266. 73 

July  1, 1894,  outstanding  liabilities 1,050.00 

July  1, 1894,  balance  available 73,216.73 

Amount  (estimated)  required  for  completion  of  existing  project 146, 223. 17 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,  1896  146, 223. 17 
.  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
'      harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Breakwater  construction, — Began  in  1869;    continnetl  as  shown  in 
table. 


Year. 


Length 
of  crib 
sunk. 


Fonnda- 
tion  fin- 
ished. 


Super- 

■tructure 

laid. 


Total  eom 
pleted 
length. 


1869.. 
1870., 
1871.. 
1872.. 
187». 
1874. 
1875. 
1876. 
1877. 
1878., 
1870. 
1880.. 

1881. 

1882.. 

1883. 

1884.. 

1885.. 

1891.. 
1683.. 


Ftet. 
150 
800 
750 
425 
263 
100 


150 

t50 


350 
500 
200 

300 

450 
800 
450 
200 
450 
800 


Feet. 
150 
950 
1.711 
2,136 
2,399 
2,499 
2,515 
2,765 
2,915 
3.074 


3,436 
3,926 
4.126 

4,437 

4,891 
5,  696. 9 
6, 146. 9 
6, 349. 8 
6,802.4 
7,608.7 


Feet. 


Feet. 


400 
783 
870 
231 
415 

400 
I»183 
1.853 
2,048 
2,499 
2,515 
2,715 
2,924 

200 
200 

iso 

350 

3,076 
3,426 

604 

504 

454 

806.9 

200 

452.0 

452.6 

806.3 


4,437 

4,891 

5,696.9 

5,896.9 

0.348.8 

6,802.4 

7,608.7 


In  compliance  with  special  instructions  from  the  Chief  of  Engineers 
a  compilation  is  making  of  data  for  a  new  edition  of  the  Lake  Survey 
charts  covering  Buffalo  and  the  head  of  the  Niagara  River.  To  com- 
plete thi:^  work  surveys  of  certain  areas  have  been  made  from  the  head 
of  the  river  as  far  south  as  the  southern  end  of  the  breakwater. 

Great  care  has  been  taken  to  locate  the  soundings  precisely  and  to 
collect  data  for  a  map  that  may  be  of  reference  for  the  future  to  detect 
changes  in  the  depths  of  the  harbor  and  its  vicinity. 

Beginning  the  second  week  in  April,  about  three-fourths  of  the  field 
work  was  done  by  July  1.     It  may  be  summed  thus: 

Anjijles  read  by  transit 2, 407 

Verniers  read 5, 646 

Buoys  place<l  ta  mark  soiuiding  lines 654 

Soundings  taken 20,482 
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COMMERCIAL  STATISTICS  OF  BtJFFALO   HARBOR,  NEW  YORK. 

Arrivals  and  departures  of  vessels  far  the  year  ending  Deeetnher  SI,  1893, 


Vessels. 

Arrivals  from — 

Departures  to- 

Home  ports. 

Foreign  porte. 

Home  ports. 

Foreign  ports. 

Stesineni 

Nc,    1       Tons. 
3,104,     3,913,848 

1,179|        599,448 

No. 
390 

643 

Tons. 
136,310 

109,456 

Ko. 
3,289 

1,114 

Tons. 
3, 969, 8t5 

620,526 

Xo. 
317 

619 

Tvns. 

50,744 

barffes 

M.443 

*"~»     

Total 

4,283       4,513,296 

1,033 

245,766 

4,403 

4,590,400 

936  1          145, 187 

Receipts  for  the  years  1890,  1891,  189ty  and  1893. 


Articles. 


Barley  

Corn ^ 

Flour 

Oats  

Kye 

Wheat 

Flaxseed 

Feed 

Malt  

Oat  .real 

Oilcake 

Peaee 

Se^Mls 

Lumber 

Timber 

Laths 

Sbinj^lea 

Post« 

Ties 

StavoH 

Stave  bolts  . . . 

Copper  

Copper  matte. 

Iron  ore  

Iroii.pijp; 

Lead,  pigs. ..  . 
Spelter,  plates 

(llurose 

Lard 

Pork 

Wool 


1890. 


Tons. 

127,977 

1, 279, 963 

612,067 

221, 772 

35.886 

716,059 

75.093 

76,853 

11.585 

1,527 

38,333 

1.969 

3.266 

502,835 

471,450 

8,562 

8,82U 

1,  2()0 

U,  783 

388 

10,496 

39,6.')6 

40,000 

551,940 

35,  910 

23,350 

6.266 

1,179 

65,010 

5,590 

3,505 


1891. 


I 


Tons. 

104, 955 

8.W.  876 

695,147 

199.266 

156.895 

2.  308,  379 

J  77. 030 

89, 119 

11.910 

890 

30.653 

.  6,  575 

3.375 

t59,  776 

857. 170 

1,  378 

5.  38» 

2,249 

17,803 

170 

14,  6»i8 

50,934 

26,420 

421,  890 

30,  730 

27,938 

5,894 

12,600 

18, 123 

4,821 

13,841 


1892. 


Ton*. 

110, 423 

938,956 

955, 120 

264,004 

36,863 

2. 347,  307 

163,337 

110.671 

8,502 

3,869 

41. 952 

2,015 

5.599 

523,  215 

6:}0,  000 

3,363 

5,060 

700 

23,438 


11.840 

34,860 

16,950 

224,720 

46, 160 

25,309 

6,202 

38,310 

20,784 

3,440 

6.054 


Tons. 

138,995 
1, 175,  659 
1,035.085 

331, 202 

18,049 

2,047,313 

136.  542 

122,300 
9,391 


20.951 

2.0:K) 

6,397 

601, 814 

336,000 

3,813 

6,097 

168 

18.975 


Receipts  by  lake  in  ions  and  percentages  during  the  year  endxng  December  SI,  ISfU. 


Articles. 


Barley  and  malt 

Corn 

Oats  and  rye 

Wheat 

Flour 

Fl  .xsoe<l,  seed,  and  pease 

F(  e<I  and  oil  oake 

Lumber 

Copper,  iron,  lead,  and  sine. . . 
Glucose,  lard,  pork,  and  wool 


Tuns. 

Percent- 

ages. 

148.  386 

2.3 

1, 175.  659 

18.5 

349, 251 

5.5 

2, 047.  313 

32.1 

1,036,085 

16.1 

144,969 

2.3 

143,  251 

2.3 

876,995 

13.8 

400,482 

6.1 

62,565 

1.0 
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Shipmenta  by  lake  from  Buffalo  Harbor  for  the  years  1890-189S. 


Articles. 


Coal 

Cement 

Salt 

Railroad  iron . 


Sugar. 


1890. 


Tons. 

2, 157, 810 

91,14« 

25,260 

34,287 


1891. 


Tom. 
2,365.895 

81, 578 

24.680 

9,055 


1892. 


Tont. 

2,852,330 

88,936 

21,688 

13,235 


1883. 


Tont. 

2,703,673 

66.156 

87,361 

7.317 

119.426 


Shipments  by  lake  from  Buffalo  Harbor f  in  tone  and  peroentagee,  during  the  year  ending 
,  December  SI,  189S. 


▲rtioles. 


Coal 

Cement 

Salt 

Railroad  iron . 
Sujpar 


Tons. 


'  Percentr 
.     agw. 


2, 703. 673 

65,156 

37,361 

7,317 

119, 426 


I 


92.18 
2.22 
1.27 
0.25 
4.08 


Beorease  of  resselB  from  last  year 834 

Decrease  of  tonnase  from  last  year 66, 276 

Vessels  enrolled  at  the  port  of  Buffalo  in  1893 346 

Tonnage  enrolled  at  the  port  of  Buffalo  in  1893 178, 605. 10 

Amount  of  revenue  collected  at  the  port  of  Buffalo  in  1893 $753. 809. 94 

Amount  ot  revenue  collected  at  the  port  of  Buffalo  in  1892 $877. 573. 94 

Value  of  exports  in  1893 $4,505,375 

Value  of  imports  in  1893 $3,270,850 


OOs. 

IMPROVEMENT   OF   TONAWANDA    HARBOR  AND  NIAGARA   RIVER,  NEW 

YORK. 

Object. — To  provide  a  navigable  channel  from  the  entrance  to  the 
fTiagara  River  at  Lake  Erie  to  the  north  end  of  Tonawanda  Harbor, 
and  to  dredge  that  harbor  to  a  depth  permitting  its  ase  by  vessels 
with  16-foot  draft. 

Project, — To  remove  obstructions  so  as  to  make  a  channel  400  feet 
wide  and  18  feet  deep,  which  includes  work  at  the  following  places: 

1.  On  the  reef  known  as  "Horseshoe  Reef"  at  the  entrance  of 
Niagara  River. 

2.  On  the  shoal  place  at  the  head  of  Strawberry  Island. 

3.  A  few  shoal  places  abreast  of  the  lower  end  of  Rattlesnake  Island. 

4.  The  full  width  of  the  river  between  Tonawanda  Island  aud  the 
mainland  along  the  entire  front  of  Tonawanda. 

This  project  was  approved  in  1888. 

Operations  during  the  fiscal  year, — Under  contract  with  Hingston  & 
Woods  dredging  was  had  at  both  Strawberry  Island  and  the  Horseshoe 
Reef.  At  the  former  place  a  very  careful  survey  was  made  in  April 
and  May,  1893,  in  which  the  soundings  were  taken  at  points  25  feet 
apart,  marked  by  tags  on  lines  stretched  from  two  scows  securely 
anchored  on  either  side  of  the  channel.  The  positions  of  the  scows 
were  frequently  obtained  by  transit  readings  from  the  shore.  The 
entire  length  of  the  intended  channel  was  thus  gone  over,  and  then  the 
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dredge  dug  the  material  from  the  limited  areas  found  not  to  have  the 
fall  depth  of  16  feet  desired  for  the  first  dredging.  In  this  way  3,160 
cubicryards  of  sand,  clay,  and  gravel,  measured  in  place,  and  125  cubic 
yards  of  rock  were  excavated.  In  addition  to  this  a  dredge  and  tug 
were  employed  six  hours  removing  a  spot  in  the  channel  excavated  in 
prior  years. 

Totalcost  of  this: 

3,150  cubic  yards  sand,  clay,  and  gravel,  at  70  cents $2, 205. 00 

125  cubic  yards  rock,  at  $3.70 462.50 

6  hours'  dredging,  at  $7 42. 00 

6  hours' tug  hire,  at  $3 18.00 

Total 2,727.50 

The  channel  at  Strawberry  Island  is  now  400  feet  wide,  and  has  the 
full  deptli  of  16  feet.  The  next  step  will  be  to  deepen  it  to  18  feet. 
Three  buoys  were  placed  by  the  light-house  department  on  the  east 
side  of  this  channel  in  the  fall  of  1893,  and  no  reports  reach  me  of  any 
trouble  in  this  vicinity  when  vessels  keep  the  channel. 

Horseshoe  Reef. — The  drill  boat  and  one  dredge  were  at  work  on  the 
two  principal  shoals  here  at  the  beginning  of  the  fiscal  year.  A  second 
dredge  was  set  at  work  August  10,  1893,  and  these  three  machines 
worked  during  the  season  when  the  weather  permitted.  The  drill 
stopped  work  October  19.  The  dredges  continued  till  I^ovember  29. 
As  only  a  portion  of  this  is  reported  in  my  last  year's  report,  I  will  give 
here  the  entire  results  of  the  season : 

Hours'  work  of  drill-boat  in  1893 2, 165^ 

Holes  drilled  and  blasted 2,620 

Hours  of  dredges l,683i 

Cubic  yards  dredged  and  dumped,  scow  measure 12, 5P0 

Total  earnings  of  contractors  during  the  season $37, 307. 25 

In  1894  the  area  to  be  dredged,  and  that  had  been  dredged,  was 
very  carefully  surveyed  in  April,  2,400  soundings  having  been  taken 
12J  feet  in  one  direction  and  16  feet  apart  in  the  other.  The  first  week 
in  May  a  dredge  was  set  on  the  central  shoal,  and  continued  on  it 
during  the  remainder  of  the  year,  dredging  3,320  cubic  yards  rock 
measured  in  the  scow.  This  shoal  is  almost  entirely  removed,  only 
the  final  cleaning  up  remaining.  In  the  second  week  in  May  a  drill 
boat  was  placed  on  the  western  shoal  spot  and  has  continued  on  it  till 
the  close  of  the  year.    For  1894  the  work  may  be  summarized  thus: 

Hours*  work  of  drill  boat,  May  and  June 714^- 

Holes  drilled  and  blasted 968 

Hours  of  dredges 439 

Cubic  yards  dredged  and  dumped,  scow  measure 3,  320 

Total  earnings  of  contractors  m  1894 ^11, 274 

An  obstacle  with  only  12  feet  of  water  on  it  that  had  been  struck  by 
the  steamer  Newaygo  has  been  located  in  the  main  channel  about  1,000 
feet  above  the  inlet  pier.  It  was  buoyed,  and  an  attempt  will  be  made 
to  remove  it.  A  sounding  scow  was  made  under  contract,  costing  $633, 
for  use  on  the  river,  and  proves  to  be  a  great  convenience. 

Statement  of  appropriations  made  for  improving  Tonawanda  Harbor  and  Niagara  Biver, 
from  August  11,  1888,  to  the  present  time. 

August  11, 1888 $100,000 

September  19, 1890 '....       75,000 

July  13, 1892 75,000 
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Money  statement. 

Jnly  1, 1893,  balance  anexpended $73,263.43 

Jnne.30, 18D4,  amount  exx)ended  during  fiscal  year 45, 853.  S2 

July  1, 1894,  balance  anexpended 27,410. 17 

July  1, 1894,  outstanding'  liabilities $6, 953. 00 

July  1, 1894,  amount  covered  by  uncompleted  contract-s 18, 492. 00 

25,445.00 

July  1, 1894,  balance  available 1,965.17 

Amount  (estimated)  required  for  completion  of  existing  project 1,008,090. 16 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1896 200,000.00 

Submitted  in  compliance  ^ith  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahstract  of  proposals  for  sounding  scow,  opened  by  Maj.  E.  H.  Rnffner^  Corps  of  Engi- 
neers j  at  Buffalo,  N,  F.,  at  2  p,  m.,  January  20,  1894. 


Ko.  Name  and  addretw  of  bidder. 


Amount  of 
bid. 


Remarks. 


1  Union  Dry  DockCo,.  by  Edward  GiwkiB,sai>eriBteudent,  I        $833.00  .  Guarantee  incomplete. 
I       Buffalo.  N.  Y. 

2  WiUon  E.  Skinner,  Buffalo.  N.  Y I  1.100.00 

3  Kiloy  and  Bowen,  Buffalo,  N.  Y 1,725.55  i 

The  Mills  DiT  Dock  Co.,  by  Hamilton  J.  Mills,  treaau  rer.  !  1 ,  200.  UO     Only  2  proposals. 

Buffalo,  N.*Y.  I  i 

George  B.  Drake,  Buffalo,  N.  Y i  1, 125. 00  | 


Bid  No.  1  is  rerom'*' ended  for  ac«  epiance. 
Bnlnnco  available,  $34,484. 

Abstract  of  proposals  for  the  hire  of  dredges  and  a  drill  boat,  for  use  on  the  Niagara 
River,  opened  by  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  at  Buffalo,  N,  Y,,  February 
8,  1804,  in  response  to  adrertisemeni  of  January  S,  1894, 


I 
No.  i  Name  and  address  of  bidder. 


HinjTBton  St  Woods.  Buffalo,  N.  Y. 


Price*  bid. 


Dredjire.  |66;  drill  boat,  $56,  and  tog  $24  per 
8-hour  day. 


No  other  bids  r«M;eived. 

Amouii t  available  . .' $34, 000 

AUotmc  nt 80,000 


COMMERCIAL  STATISTICS   OF   TONAWANDA  HARBOR  AND   NIAGARA  BIVKR,  NEW  YORK. 

FesselM  entered  and  cleared  during  the  year  ending  December  $1,  1893. 

Entered  from  home  ports 848 

Entered  from  foreign  ports 61 

Cleared  from  home  ports 839 

Cleared  from  foreign  ports 55 

Entered •. 909 

Cleared 894 

Entered  and  cleared . . .' 1,  803 

Duties  collected  on  foreign  lumber $8, 048. 59 
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Number  of  ressela  and  rafU  passing  tlie  international  bridge  in  the,  years  1890-189S, 

1890 12,351 

1891 13,202 

1892 : 14,044 

1893 11,641 

The  decrease  of  the  passing  vessels  in  1893  is  attributed  to  the  labor  troubles  at 
Tonawanda,  and  to  the  diversion  of  pleasure  traffic  from  Grand  Island  to  Lake  Erie 
resorts. 

Principal  receipts  during  the  year  ending  December  31,  1893. 


Articles. 

r 

Lamber - 

Shingles 

Lath 

Kailroad  tiee 

Iron  ore 

Pig  iron 

Pmp  wood 

Limestone 


1892. 


1891. 


Tim: 

752.  »36 

3,  031 

"3,308 

5,152 

66,C17 
1^460 

15, 770 

15,824 


Tona.    , 

Ton: 

871,508  < 

884,646 

5, 137  , 

.  6,307 

1,5«1 

2,053 

21,33:)  1 

8.0M 

8.5,772  1 

70.840 

1.440 

2,850 

900    . 

10.374  ' 

.Total  receipts  in  tons  and  percentages  during  the  year  ending  December  31  j  1893. 


Lumber,  sbinfcle,  lath,  and  ties 

Iron  ore  and  pig  iron 

Piil]i  wood 

Limostone 


Tons. 


764,427 
68,077 
15.770 
15,  824 


Percent. 


88.5 
7.8 
1.8 
1.9 


O  O  6. 

IMPROVEMENT  OF  NIAGARA.  RIVER    FROM   TONAWANDA  TO   PORT  DAY, 

NEW  YORK. 

An  appropriation  of  $iO,()00  was  made  for  this  improvement  in  the 
river  and  harbor  act  of  1892.  The  project  is  based  npon  a  preliminary 
report  made  by  Major  Stickney  on  Febrnary  28,  1802,  found  in  Hoase 
Doc.  67,  Fifty-second  Congress,  firgt  session.  The  limitation  to  6  feet 
de]>th  of  proposed  channel,  as  pven  in  the  act,  really  alt^^red  the  intent 
and  project  of  the  survey  and  made  an  incidental  estimate  the  main 
feature,  Tvhich  has  proved  not  to  be  a  practicable  scheme,  since  the 
navigation  of  boats  drawing  more  than  6  feet  has  been  establislied 
since  the  date  of  the  survey  between  BuHalo  and  Schlosser  Dock, 
within  a  mile  of  Port  Day,  of  the  bill,  and  at  the  upper  end  of  prop- 
erty owned  by  one  corporation  as  far  down  as  Port  Day. 

It  has  been  shown  by  a  special  report  that  a  channel  of  12  feet  depth 
can  be  established  to  this  dock  by  passing  to  the  west  of  (irand  Island 
and  excavating  only  through  the  shoal  at  the  head  of  Comics  Island, 
for  the  sum  of  S80,000;  and  it  is  fiirther  shown  that  an  additional 
expenditure  of  $149,749  would  make  an  inside  route  from  Tonawanda 
to  this  point  which  would  accommodate  vessels  drawing  not  more  than 
12  feet  of  water.  It  seemed  unadvisable  to  expend  the  $20,000  on  the 
lesser-depth  Channel,  and  hence,  under  the  authority  of  tlie  Secretary 
of  War,  the  matter  was  held  for  the  further  action  of  Congress. 
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Mon^  slnfement. 

July  1, 1893,  balance  unexpended $20,000.00 

July  1,  1894,  balsuce  unexpended 20, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 470, 000. 00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    80, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 

Arrivals  and  departures  of  vessels  at  Port  Day  for  the  year  ending  December  SI,  189S» 


Vessels. 


Steamers  . 


Arrivals  from —  Departures  to— 


Home  ports,    j  Foreign  ports.       Home  porta.    |  Foreign  porta. 


1  1  ,  I  '  I 

No,   ;     Ton*.        No.    ,     Tons.       No.   .     Tom.     \  No.        Toiw. 
233  I      47,610  2  '  440       233  '       47,610  >        2  44 


Greatest  draft  of  vessels feet ..  7 


O  O  7. 

IMPROVEMENT  OF  WILSON  HARBOR,  NEW  YORK. 

Object. — To  obtain  a  12-foot  channel  from  Twelve-mile  Creek  to  Lake 
Ontario. . 

Project. — The  present  project  was  submitted  in  1873,  and  proposes  to 
extend  piers  to  the  12-foot  curve  in  the  Lake  Ontario,  and  to  dredge  a 
channel  12  feet  deep  between  the  piers,  and  for  a  width  of  100  feet 
from  the  shore  end  of  the  piers  to  the  deep  water  in  the  creek. 

Present  tcorlcs. — The  piers  are  prolongations  of  piers  built  by  private 
parties  in  1846.  At  present  the  west  pier  is  832  feet  long  and  the 
east  pier  is  850  feet  long.  There  is  also  a  shore  protection  for  the  east 
pier.  This  is  360  feet  long,  The  channel  has  an  available  depth  of 
9.5  feet  for  a  width  of  100  feet  from  the  west  pier. 

CONDITION   OF    THE   WORKS. 

For  several  years  a  detailed  estimate  has  been  submitted  of  the 
repairs  needed  to  put  the  piers  in  good  condition.  This  estimate  aggre- 
gated $13,364.20.  Should  an  appropriation  be  made  for  tliis  harbor  it 
would  not  be  wise  to  expend  it  in  continuation  of  the  original  project 
before  making  these  repairs.  Probably  the  estimate  made  in  1890 
would  not  cover  the  needed  repairs  to-day,  and  not  less  than  $15,000 
would  be  needed  for  this  purpose. 

The  channel. — This  remains  in  fairly  good  condition  for  the  craft 
which  can  pass  it,  but  as  this  is  only  8.5  feet  no  mercantile  vessel  caa 
use  the  harbor.  The  dredging  operations  developed  a  quantity  of  rock 
greater  than  was  looked  for  when  the  project  was  made,  and  an  esti- 
mate of  4,200  cubic  yards  of  rock,  in  place,  was  made  of  the  amoniit 
to  be  removed  before  the  12  feet  desired  could  be  secured.  In  addition 
to  this  is  fin  increasing  amount  of  sand  accumulating  constantly  in  the 
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channel.    No  dredgiug  has  been  done  since  1889,  when  nearly  25,000 
yards  were  removed. 

Estimated  cost  of  toorl\ — In  order  to  comi)lete  the  present  project 
there  remain — 

4,200  cubic  yards  rock  excavation,  at  $3  per  cubic  yard $12, 600 

700  cubic  yards  dredging,  at  30  cents  per  cubic  yard 210 

12, 810 
Contingencies  ( 10  per  cent) 1,  281 

14,091 

But,  as  the  needed  repairs  to  the  piers  exceed  this  amount,  an  appro- 
priation, intended  to  complete  the  project  and  repair  the  piers,  should 
include  the  $15,000  additional  required  for  the  second,  or  main,  item. 
The  whole  work  could  be  done  in  one  season,  and  the  amount  neces- 
sary to  put  the  port  in  the  condition  intended  when  its  improvement 
began  is  $29,091.      ' 

There  l)eing  no  funds  on  hand,  nothing  is  intended  at  present. 

statement  of  appropriations, 

March  3,  1875 $10,000 

August  14,  1876 10,000 

June  14, 1880 10,000 

March  3, 1881 10,000 

August  2,  1882 10,000 

Augusts,  1886 10,000 

August  11, 1888 5,000 

Total 65,000 

Money  statement, 

July  1, 1893,  balance  unexpended $21. 49 

July  1, 1894,  balance  unexpended 21. 49 

[  Amount  (CHtimated)  required  for  completion  of  existing  project 13, 978. 49 

j  Amountthat  can  beproiitably  expended  in  fiscal  year  ending  June  30, 1896    29, 091. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


C4)MMKH(  lAL   STATISTICS. 

Arnval  and  departure  of  vcssch  for  the  year  itiding  December  31  f  1S93, 


Vessels. 


BteamerB 

Sailing  vessels. 


Total . 


Arrivala  from  |  Departures  to 
foreign  ports,  j  foreign  ports. 

_      _    _ 

Xo.   i     Tons.       Xo.    I     Tofis. 
47         17,746  I      47  j        17,746 


5  ,  368  |. 


52         18,114  I      47  I        17,746 


Amonnt  of  revenue  collected  during  the  year  ciuling  December,  1893 $410. 65 

Value  of  exports  same  year ". $33. 00 

Valno  of  imiiorts  same  year $2, 848. 00 

Increase  of  tonnage  same  year 7, 920 

Greatest  draft  of  vessels , feet . .  9 

Vessels  enrolled  at  this  port,  none. 

New  lines  of  transportation  established,  none. 

Principalim ports,  lumber;  principal  exports,  fruit. 

ENG  94 154 
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O  O  8.  ' 

IMPROVEMENT  OF  OLCOTT  HARBOR,  NEW  YORK. 

Object — To  obtain  a  protected  chaunel  13.5  feet  deep  at  mean  lake 
level  from  Lake  Ontario  to  the  bridge  crossing  Eighteen  Mile  Greek  at 
Main  street. 

Projec/.— The  first  project  for  this  work  was  submitted  in  1846,  but 
it  was  not  executed.  The  present  project  was  adopted  in  June,  1891,  and 
issubstaiitially  the  project  of  1866,  with  some  enlargements.  Itprovides 
for  two  piers  extending  into  the  lake,  with  a  channel  between  them. 
The  piers  are  nearly  parallel  to  each  other,  about  200  feet  apart.  The 
east  pier  is  850  feet  long  and  the  west  pier  873  feet.  Between  the  piers 
the  channel  is  about  180  feet  wide,  the  limiting  lines  being  10  feet  from 
the  ]>iers,  and  from  the  shore  end  of  the  piers  it  decreases  to  98  teet  in 
width  at  the  Main  street  bridge.  The  channel  depth  is  13.5  feetj 
measured  from  mean  lake  level. 

Present  works, — East  and  west  piers  and  the  channel  between  them. 

Condition  of  works, — Both  piers  are  in  good  condition,  and  the  chan- 
nel has  the  full  depth  between  the  limits  as  given. 

Proposed  operations. — The  project  for  this  harbor  is  completed,  and 
the  remaining  funds  will  be  used  for  maintenance. 

Statement  of  appropriations  made  for  improring  harbor  at  Olcott^  K.  Y.jfroni  March  S, 
2807 J  to   the  present  time. 


March  2, 1867 $60,000 

.July  11,  1870 10,000 

March  3,1871 5,000 

June  10,  1872 10,000 

March  3, 1873 10,000 

June  23,  1874 10,000 


March  3, 1875 $10,000 

March  3, 1881 3.000 

August  5,1886 10,000 

August  11,1888 5,000 

September  19, 1890 30,000 

Total 163,000 


Money  statement. 

July  1,  1893,  balance  unexpended $5, 436. 23 

June  30,  1894,  amount  expended  during  fiscal  year 60.  OO 

July  1, 1894,  balance  unexpended "    5,  376. 23 

July  1,  1894,  outstanding  liabilities 16.00 

July  1,  1894,  balance  available 5,360.23 


COMMERCIAL   STATISTICS. 

Arrival  and  departure  of  vessels  for  the  year  ending  December  31,  1S93, 


Vessela. 

Arrivala 

from  foreign 

porta. 

Departures 

to  foreign 

ports. 

• 

StPilTnGTA                        ...         .                       .                               .              ................. 

No. 
2 
4 

Tons. 
680" 
207 

No. 
2 

4 

Tons. 
580 

Sailing  vcssela 

267 

Total 

6  1        847 

0 

fU7 

Aroount  of  revenue  collected  during  the  year  ending  December,  1893 $12. 25 

Value  of  imports  same  year $25. 00 

Greatest  draft  of  vessels feet..  0 

Principal  imports,  potatoes;  principal  exports,  fruit. 
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OO  9. 

IMPROVEMENT  OF  OAK  ORCHARD  HARBOR,  NEW  YORK. 

Object — To  furnish  a  protected  channel  200  feet  wide  and  12  feet 
deep  from  deep  water  in  the  Lake  Ontario  to  deep  water  in  Oak 
Orchard  Creek. 

Project — The  original  plan  for  this  improvement,  adopted  in  1836, 
consisted  in  contracting  the  mouth  of  the  creek  to  200  feet  by  two 
breakwaters  running  from  the  shore,  one  on  each  side,  and  a  channel 
between  two  ])arallel  piers  from  the  12-foot  curve  in  the  creek  to  the 
same  curve  in  the  lake.  This  project,  except  as  to  the  breakwaters,  is 
still  in  force. 

Present  tcorh — The  present  works  are  the  east  and  west  piers  and  a 
shore  protection.  The  piers  extend  to  the  12-foot  curve  in  the  lake. 
The  shore  protection,  beginning  at  the  shore  end  of  the  east  pier,  was 
built  in  1889,  and  7s  91  feet  long.  The  channel  has  a  depth  of  13.5 
feet  at  mean  lake  level  for  the  whole  width  between  the  piers,  except- 
ing 10  feet  along  each  pier. 

Condition  of  the  works, — The  east  pier  and  the  shore  protection  are 
in  good  condition  and  need  but  slight  repairs.  The  west  pier  has  set- 
tled for  a  length  of  130  feet  about  2  J  feet  on  the  harbor  side,  where  the 
pier  intersects  the  shore  line;  also,  on  the«outer  end  toward  the  lake. 
Both  settlements  were  caused  by  very  rough  weather  in  the  fall  of 
1891,  during  the  low  stage  of  water,  2.2  feet  below  mean  lake  level, 
undermining  tlibse  places.    The  channel  is  in  good  condition. 

Proposed  operations. — ^The  project  of  this  harbor  has  been  completed, 
but  a  certain  amount  of  money  should  be  appropriated  to  keep  it  in 
repair. 

statement  of  appropriations  made  for  improving  harboi'  at  Oak  Orchard,  X.  T.,from 
July  4f  1SS6,  to  the  present  time. 


Jnly4,1836 $5,000 

March3,1837 5,000 

Julv7,1838 5,000 

Junell,  1844 5,000 

August  30,  1852 10,500 

March  2, 1867 87,000 

July  11, 1870 8,000 

March3,  1871 ." 10,000 

Juue  19,  1872 2,500 

March3,1873 10,000 

June  23, 1874 10,000 

March  3,  1875 10,000 


August  14,  1876 $2,000 

Juno  18,  1878 2,000 

March3, 1879 1,000 

Juno  14,  1880 500 

Augu8t2,  1882 3,000 

Jnly  5,  1884 5,000 

Augusts,  1886 12,500 

August  11, 1888 : 6,000 

September  10,  1890 5,000 

Total 205,000 


Money  statement 

July  1,  1893,  balance  unexpended 

Jnnc  30,  1894,  jiniount  expended  during  fiscal  year.. 


$492.34 
30.00 


Jnly  1,  1''94,  balance  nncxpended  — 
July  1,  1894,  outstan<ling  liabilities 

July  1,  1894,  balance  available 


462.34 
8.00 


454.34 
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COMMERCIAL   STATISTICS  FOR  OAK   ORCHARD.    N.    Y. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  31,  1S93. 


Arrivals     {  Defiartares 
y easels.  I  from  foreign  '     to  home 

I        ports.        I        porte. 


.Vo. 
Sailing  A'ossels 4 


Tons. 


Xo. 

4 


Totu. 
233 


Amonnt  of  revenue  collected  during  the  year  ending  December  31,  1893 $231.  a> 

Value  of  imports  same  vear 12, 373. 00 

Greatest  draft  of  vessels feet  - .  12 

Principal  imports,  lumber,  laths,  shingles,  and  posts. 


O  O  10. 


report  of  board  of  engineers  on  harbor  lines  at  squaw 
island,  niagara  river,  new  york. 

Army  Building, 
Ifew  TorA',  July  16^  1894. 

General  :  The  Board  of  En  gineer  Officers  appointed  by  Special  Order 
No.  27,  Headquarters,  Corps  of  Engineers,  dated  May  29, 1894,  to  con- 
sider and  report  upon  tbo  proposed  docks  at  Squaw  Island,  Niagara 
Eiver,  has  performed  the  duties  assigned  it  and  has  now  the  honor  to 
submit  the  following  report: 

The  Board  assembled  at  Buffalo  on  June  18, 1894,  present  all  the  mem- 
bers, and  held  a  duly  advertised  public  meeting  at  the  engineer  office 
in  that  city.    The  record  of  proceedings  is  appended,  marked  ( AA*). 

During  the  recess  the  Board,  accompanied  by  Maj.  E.  H.  Ruffner, 
Corps  of  Engineers,  the  officer  in  charge  of.  the  district,  inspected  the 
site  of  the  proposed  docks  and  noted  the  velocities  and  flow  of  the  cur- 
rents in  the  vicinity.  The  draw  of  the  International  bridge  is  situated 
adjacent  to  the  island.  The  draw  span  next  the  shore  is  shoal  and 
large  vessels  are  compelled  to  make  use  of  the  other  span  at  present. 
This  difficulty,  it  is  claimed,  will  be  removed  by  the  dredging  necessary 
to  open  a  passage  way  to  the  proposed  docks. 

The  only  reason  for  apprehending  obstruction  to  navigation  from  the 
proposed  docks  arises  from  this  unfortunate  position  of  the  draw.  Ves 
sels  lying  at  the  pier  heads  might  occupy  space  needed  for  safe  passage. 
Moreover,  the  current  of  the  river  sweeping  past  tUe  docks  will  render 
dropping  down  and  swinging  into  the  slips  a  slow  process,  and  while  so 
doing  the  vessels  might  interfere  with  tows  approaching  the  draw  from 
above.  Careful  inquiries  were  made  as  to  this  matter  of  river  men 
present  at  the  meeting  and  others  familiar  with  St.  Lawrence  naviga- 
tion, and  the  opposing  interests  represented  appeared  to  be  satisfied 
that,  with  the  shortening  of  the  piers  near  the  bridge  indicated  on  the 
accompanying  drawing,  no  serious  interference  with  the  shipping  inter- 
ests below  the  island  need  be  feared. 

So  far  as  navigation  is  concerned  the  whole  matter  resolves  itself  into 
establishing  harbor  lines  along  the  river  side  of  Squaw  Island.  In  order 
to  define  such  lines  a  survey  of  the  site  was  necessary.  Such  a  survey 
has  been  made  by  Major-Ruflfner  on  application  of  this  Board.     The 

*  Omitted. 


Digitized  by  Vj.OOQIC 


APPENDIX  O  O REPORT  OF  MAJOR  RUFFNER.     2453 

accompanymg  drawing  is  based  on  this  survey,  which  indicates  also 
the  piers  and  slips  desired  by  the  company  and  the  modifications  con- 
sidered by  the  board  to  be  needful  to  carry  into  eflfect  the  views  above 
stated.  The  definite  arrangements  of  piers  and  slips  proposed  by  the 
company  have  not  been  considered,  it  being  deemed  that  all  reasonable 
demands  of  navigation  will  be  mot  by  restricting  the  length  and  mode 
of  construction  by  the  condition  that  no  extension  of  solid  filling 
beyond  the  designated  bulkhead  line,  and  no  extension  of  open  pier 
work  beyond  the  designated  pier-head  line,  shall  be  permitted.  The 
following  is  the  proposed  definition  of  these  two  lines,  which  are  also 
clearly  shown  on  the  accompanying  drawing:* 

DEFINITION   OF  PIER-HEAD   AND  BULKHEAD   LINES. 

The  bulkhead  line  defines  the  limit  beyond  which  solid  filling  may 
not  be  extended.  The  pier-head  line  defines  the  limij  to  which  open- 
piled  structures  may  be  built. 

Bulkhead  line. — Stai^ting  from  the  axis  of  the  International  bridge 
prolonged  (said  to  make  an  angle  with  the  true  meridian  of  north  76^ 
8'  30"  east),  and  at  a  distance  of  230.6  feet  from  the  west  face  of  the 
abutment  pier  on  the  American  side  and  measuring  distances  in  a 
southerly  direction  on  a  straight  line  there  drawn  perpendicular  to 
said  bridge  axis  prolonged,  the  bulkhead  line  recommended  for  approval 
follows  a  straight  course  from  the  eastern  face  of  the  abutment  pier  to 
a  point  769.9  feet  distant  from  said  axis,  285.5  feet  distant  from  said 
straight  line;  thence  it  extends  in  a  straight  course  to  a  point  1,770 
feet  distant  from  said  axis  and  219.6  feet  from  said  straight  line;  thence 
it  extends  in  a  straight  course  to  a  point  2,494.8  feet  distant  from  said 
axis  and  112  feet  from  said  straight  line;  thence  following  a  straight 
course  in  prolongation  of  the  last-named  extension  it  extends  to  the 
southern  boundary  prolonged  of  the  property  on  Squaw  Island  owned 
by  the  Niagara  Eiver  Hydraulic  Company. 

Again  starting  from  the  point  above  defined  on  the  axis  of  the  Inter- 
nationa] bridge  prolonged,  and  measuring  distances  as  before,  but  in  a 
northerly  direction,  the  bulkhead  line  recommended  for  approval  fol- 
lows a  straight  course  from  the  eastern  face  of  the  abutment  pier  to  a 
point  747.5  feet  distant  from  said  axis  and  165  feet  distant  from  said 
straight  line;  thence  it  extends  to  a  point  distant  1,319.9  feet  from  said 
axis  and  247.3  feet  from  said  straight  line;  thence  it  extends  to  a  point 
distant  1,796.7  feet  from  said  axis  and  283  feet  from  said  straight  line; 
thence  it  extends  to  a  point  distant  2,096.7  feet  from  said  axis  and  223 
feet  from  said  straight  line;  thence  it  follows  a  straight  course  in  pro- 
longation of  the  last-named  extension  to  the  northern  boundary  .pro- 
longed of  the  i)roperty  on  Squaw  Island  owned  by  the  Niagara  River 
Hydraulic  Company. 

Pier-head  line. — Except  as  hereinafter  specified,  the  pier-head  line 
recommended  for  approval  lies  on  a  straight. line  perpendicular  to  the 
axis  of  the  International  bridge  at  its  intersection  with  the  axis  of  the 
eastern  rest  pier  along  the  entire  front  of  the  property  on  Squaw  Island 
owned  by  the  Niagara  Hydraulic  Company. 

For  a  distance  of  675  feet  on  each  side  of  the  axis  of  the  Interna- 
tional bridge  said  pier-head  line  lies  on  a  straight  line  perpendicular  to 
said  axis  at  a  point  measured  on  said  axis  50  feet  to  the  eastward  of 
the  axis  of  the  rest  pier  of  the  draw.  From  the  two  terminal  points 
thus  determined  the  pier-head  line  recommended  for  approval  lies  on 
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straight  lines  exteuded  to  two  points  respectively  lyiiig  on  the  general 
pier-head  line  above  defined  at  distances  of  1,250  feet  from  the  axis  of 
the  International  bridge. 

With  ttiis  report  is  a  tracing*  of  the  survey  made  by  Major  Ruffner, 
showing  the  bulkhead  and  pier-head  lines  recommended  for  approval; 
also  the  record  of  proceedings*  of  the  Board,  marked  AA,  with  1) 
accompanying  documents,*  marked  respectively  from  A  to  I  inclusive; 
also  a  blue  print*  showing  the  international  bridge,  furnished  to  the 
Board  by  Major  Eufther,  marked  BB. 
Respectfully  submitted. 

Henry  L.  Abbot, 
Colonel  of  Engineers^ 

Bvt.  BHg.  Oen.j  U.  8.  A. 

0.  B.  OOMSTOCK, 

Colonel  of  Engineers^ 

Bvt  Brig.  Oen.y  U.  8.  A. 
Dan  C.  Kingman, 

Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  IF.  8.  A. 

[First  iodoraement.] 

Office  Chief  op  Engineers, 

U.  S.  Army, 

July  20,  1894. 
Bespectfully  submitted  to  the  Secretary  of  War. 
The  Board  of  Engineers,  constituted  by  authority  of  the  Secretary  of 
War  to  consider  and  report  on  the  application  of  the  Niagara  River 
Hydraulic  Company  for  permission  to  construct  docks  at  Squaw  Island, 
submits  the  within  report,  to  which,  and  to  its  accompanying  papei*s, 
attention  is  respectfully  invited. 

The  Board  is  of  theopinion  that  the  questions  presented  by  the  appli- 
cation can  better  be  met,  so  far  as  the  demands  of  navigation  are  con- 
cerned, by  the  establishment  of  harbor  lines  along  the  river  side  of 
Squaw  Island,  thus  restricting  the  length  and  mode  of  construction  of 
the  proposed  docks,  by  the  C(mditiou  that  no  extension  of  solid  filling: 
beyond  the  designated  bulkhead  line  and  no  extension  of  open  pier 
work  beyond  the  designated  pier-head  line,  shall  be  permitted. 

The  Board  has  accordingly  caused  a  survey  to  be  made,  and  presents 
the  accompanying  drawing,  on  which  are  delineated  the  oulkhead  and 
pier-head  lines  recommended  for  adoption. 

I  concur  in  the  views  expressed  ^yy  the  Board,  and  recommend  that 
the  harbor  lines  be  approved,  and  that  the  Secretary  place  his  approval 
both  upon  this  report  and  upon  the  drawing. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

[Second  indorsement.] 

War  Department,  July  23, 1894. 

Approved,  as  recommended  by  the  Chief  of  Engineers. 

Daniel  S.  Lamont, 


*  Omitted. 


Secretary  of  War. 
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IMPROVEMENT   OF    HARBORS    ON    LAKE    ONTARIO    EAST    OF   OAK    OR- 
CHARD, NEW  YORK. 


REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894,  WITH 
OTHER  DOCUMENTS  RELATING   TO   THE    WORKS. 

I.MPROVEMENTS. 


1.  Harbor  at  Charlotte,  N.  Y. 

2.  Pultneyville  Harbor,  New  York. 

3.  Harbor    at  Great    Sodus  Bay,    New 

York. 


4.  Harbor    at    Little   Sodas    Bay,  New 

York. 

5.  Oswego  Harbor,  New  York. 

6.  Harbor  at  Sacketts  Harbor,  N.  Y. 


United  States  Engineer  Office, 

Oswego^  K.  T.,  July  10^  1894. 
General  :  I  have  the  honor  to  transmit  herewith    •    •    •    my 
annual  report  for  the  following  works  in  my  charge^ 

*  •  •  •  •  •  • 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Dan  C.  Kingman, 

Captain  of  Enyineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers y  U.  S.  A. 


PP  I. 

improvement  of  harbor  at  charlotte,  new  YORK. 

object. 

To  secure  a  navigable  channel  at  the  mouth  of  the  Genesee  River  on 
Lake  Ontario. 

Charlotte  Harbor  is  the  port  of  the  city  of  Rochester,  which  is  situ- 
ated 2  miles  above  the  head  of  the  navigable  part  of  the  river  forming 
the  harbor. 
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PROJECT. 

1829. — To  obtain  a  chanuel  480  feet  wide  and  12  feet  deep,  formed 
and  protected  by  parallel  piers  extending  to  deej)  water  of  the  lake, 
executed  in  1834. 

1881, — To  secure  and  maintain,  by  pier  extension  and  dredging,  a 
channel  of  navigable  width  and  15  feet  depth  at  extreme  low  water. 
Ko  dredging  has  heretofore  been  done,  the  channel  having  been  formed 
and  kept  open  with  12  feet  dei)th  by  the  current  of  the  Genesee  River. 

The  tbllowing  appropriations  have  been  made  for  this  work: 


May  23,  1828 $300.00 

March  2,  1829 10,000.00 

March  3,  1829 13,335.00 

March  2,  1831 16,670.00 

February  24, 1832 16,000.00 

March  2,  1833 15,000.00 

June  28,  1834 20,000.00 

March  3,  1835 2,390.00 

July  2, 1836 20,000.00 

March  3. 1837 10,000.00 

July  7, 1838 25,000.00 

June  11,  1844 10,000.00 

August  20, 1852 20,000.00 

March  3,  1853 176.10 

June  28,  1864 25,000.00 

June  23,  1866 75,607.30 

Julv  25,  1868,  allotment 1, 100. 00 


April  10,  1869.  allotment $1, 000. 00 

July  11,  1870 12,000.00 

March  3,  1»71 10,000.00 

March  3, 1875 5,000.00 

June  18,  1878 1,000.00 

March3, 1879 1,000.00 

June  14,  1880 5,000.00 

March3,  1881 2,500.00 

August  2,  1882 35,000.00 

Jaly5,  1884 20,000.00 

Augusts,  1886 26,250.00 

August  10,  1888 45,000.00 

September  19,  1890 25,000.00 

July  13,  1892 25,000.00 

Total 494,328.40 


PRESENT   WORKS. 

The  piers  which  define  and  maintain  the  channel  are  formed  of  cribs 
of  timber,  20  feet  wide  and  30  feet  long,  sunk  end  to  end  in  as  close 
contact  as  practicable  by  filling  with  loose  stx)ne. 

The  cribs  forming  the  original  work  were  built  of  logs  hewed  flat, 
and  were  allowed  to  settle  into  the  natural  sand  bottom  upon  which 
they  were  placed,  each  crib  having  2  to  4  oak  guide  piles  driven  on 
each  side  of  it  to  keep  the  crib  in  line  while  settling  into  the  sand.  A 
continuous  timber  superstucture  was  then  built  upon  the  cribs  for  the 
full  width  of  20  feet,  and  3  to  5  feet  in  height  above  the  mean  lake  level. 
The  whole  was  then  filled  with  loose  stone  and  decked  with  3-incli  i)lauk. 
The  cribs  being  below  water  and  not  subject  to  decay  were  built  of 
hemlock  timber,  fastened  together  with  tie  heads  and  driftbolts,  while 
the  continuous  superstructure  was  built  of  white  pine  timber  and  i>lank 
similarly  fastened.    The  latter  has  a  life  of  about  15  years. 

(i)  ^ye8t  pier. — This  has  a  total  length  of  3,622  feet,  in  addition  to  a 
shore  return  of  137  feet.    It  is  composed  of  the  following  parts : 

Section  A,  from  the  shoulder  angle  of  the  return  at  the  shore  line  of 
1829,  554  feet  northward  toward  the  lake.    It  was  built  in  1829  and 
last  repaired  in  1867.      Owing  to  the  fact  that  the  shore  line 
advanced  beyond  it  further  repairs  are  not  considered  necessary. 

Section  B,  664  feet  long,  built  in  1829-1834  and  last  repaired  in  1885 
by  the  Ontario  Beach  Improvement  Company,  by  whom  it  is  used  as  a 
wharf.    It  is  within  the  present  shore  line. 

Section  G,  1,402  feet  long,  built  in  1829-1834  and  last  repaired  in 
1887-'88. 

Section  D,  235  feet  long,  built  in  1829-1834  and  last  repabred  in  1891. 

Section  E,  303  feet  long,  built  in  1883,  not  since  repaired. 

Section  F,  365  feet  long,  built  in  1893,  not  since  repaired. 

{2)  East  Pier.— This  has  a  total  length  of  2,896  feet,  in  addition  to 
an  abandoned  shore  connection  402  feet  in  length,  ui>on  which  the 
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Ruperstructare  lias  not  been  removed  since  its  original  construction  in 
1820-1834,  and  which  is  now  destroyed  to  nearly  the  level  of  the  sur- 
rounding bottom,  only  its  guide  piles  sliowing  above  low  water.  The 
width  was  originally  20  feet  throughout,  the  substructure  being  of 
separate  cribs  and  the  superstructure  of  continuous  timber  work, 
similar  in  detail  to  the  west  pier.  It  is  composed  of  the  following 
parts : 

Section  A,  325  feet  long,  measuring  toward  the  lake,  built  in  1820- 
1834,  last  repaired  in  1807.  It  is  well  within  the  shore  line,  and  further 
repairs  by  the  United  States  are  not  considered  necessary.  The  super- 
structure was  renewd  in  1804  by  the  Summerville  Beach  Improvement 
Company. 

Section  B,  100  feet  long,  built  in  1820-1834,  last  repaired  in  1887  by 
the  U.  S.  Life-Saving  Service,. of  whose  station  it  forms  the  water 
front. 

Section  C,  22o  feet  long,  built  in  1820-1834,  last  repaired  in  1880. 

Section  D,  707  feet  long,  builtinl820-1834,lastrepaired  in  1836-1887. 

Section  E,  005.J  feet  long,  built  in  1820-1834  and  last  repaired  in  1800. 

Section  F,  303  feet  long,  built  in  1883  and  not  since  repaired. 

Section  G,  150^  feet  long,  built  in  1884-'85  and  not  since  generally 
repaired. 

CHANNEL. 

The  original  project  of  1820  proposed  to  obtain  a  channel  480  feet 
wide  and  12  feet  deep,  protected  by  parallel  jetties,  and  extending  from 
deep  water  within  the  mouth  of  river  to  deep  water  in  the  lake.  It 
was  entirely  successful;  the  channel  was  formed  and  maintained  with 
the  desired  depth  by  the  scouring  action  of  the  river  alone  from  the 
time  of  building  the  jetties  in  1820. 

But  in  1881,  in  compliance  with  the  increasing  demands  of  commerce, 
it  was  proposed  to  secure  and  maintain,  by  extending  the  jetties  and 
dredging,  a  channel  15  feet  deep  at  extreme  low  water.  No  dredging 
had  ever  been  necessary  to  maintain  the  12-foot  depth.  In  pursuance 
of  this  enlarged  project  some  1,220  feet  of  jetties  have  been  built,  which, 
however,  does  not  extend  them  to  the  required  depth  in  the  lake,  and  a 
large  amount  of  dredging  has  been  done. 

The  first  dredging  was  done  in  1888,  and  it  was  continued  as  means 
were  provided  until  the  fall  of  1802.  xVbout  270,000  cubic  yards  of 
material,  mostly  sand,  were  removed,  and  a  channel,  380  feet  wide 
throughout  and  not  less  than  15  feet  deep  at  extreme  low  water  was 
formed  between  the  jetties.  Fifty  years'  experience  had  conclusively 
shown  that  the  river  could  not  of  itself  remove  this  material.  Now  that 
it  had  been  dredged  out  it  remained  to  be  seen  whether  the  current 
would  be  sufficient  to  keep  it  from  filling  up  again. 

The  results  of  a  recent  survey  at  this  pljice  would  seem  to  answer  this 
question  in  the  negative.  The  Genesee  liiver  has  been  subject  to  very 
unusual  floods  during  the  past  spring.  It  has  overflowed  its  valley, 
eroded  its  banks  extensively,  and  even  shifted  its  channel  in  places. 
Consequently  its  water  has  been  loadea  with  silt,  a  part  of  which  has 
been  deposited  in  the  jetty  channel,  and  a  very  material  shoaling  has 
been  the  result.  The  fill  has  amounted  to  more  than  4  feet  in  places, 
and  the  channel  is  seriously  impaired.  There  is  still  a  navigable  water- 
way of  not  less  than  15  feet  at  the  ordinary  summer  stages  of  the  lake, 
but  the  quantity  of  material  deposited  between  the  jetties  can  not  be 
less  than  60,000  cubic  yards. 

In  view  of  the  fact  that  this  is  a  silt-bearing  stream  for  at  least  two 
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or  three  months  of  the  yeai',  aud  has  very  little  current  for  the  remain- 
ing nine  or  ten  months,  it  would  perhaps  be  too  much  to  expect  that  a 
15-foot  channel  as  wide  as  3S0  feet  could  be  maintained  without  period- 
ical dredging".    The  1881  project  is  silent  upon  this  point. 

Tlio  river  above  the  drawbridge,  where  its  condition  is  remarkably 
stable,  has  a  width  of  about  300  feet,  a  maximum  depth  of  about  27 
feet  at  the  present  stage  of  water  and  an  average  depth  of  something 
over  17  feet,  and  an  area  of  cross  section  of  about  5,500  square  feet. 
This  shows  how  large  a  channel  the  river  can  create  and  maintain  for 
itself.  The  channel  between  the  jetties  had,  after  dredging,  an  area 
of  cross  section  of  about  7,500  square  feet.  Filling  in  would  seem 
inevitable  if  the  river  brings  down  much  silt. 

It  seems  necessary,  therefore,  to  decide  now  whether,  in  order  to 
carry  out  the  existing  i)roject,  resort  shall  be  had  to  periodical  dredg- 
ing, or  to  some  suitable  contraction  of  the  channel  between  the  jetties 
by  the  construction  of  spurs,  as  was  done  at  the  South  Pass  of  the  Mis- 
sissippi River  and  elsewhere. 

OPERATIONS. 

The  work  of  extending  the  west  jetty  was  in  progress  at  the  begin- 
ning of  the  fiscal  year.  Four  cribs  of  an  aggregate  length  of  about 
480  feet  had  been  built,  and  the  foundation  had  been  prepared  by 
dredging  a  trench  about  40  feet  wide  and  4  feet  deep  and  filling  it  with 
stcnie.  All  of  this  had  been  done  during  the  previous  season.  The 
cribs  were  moored  in  the  river  during  the  winter.  Some  labor  had 
been  necessary  to  protect  them  from  the  ice  during  the  spring  freshet. 
They  suffered  no  injury,  however.  The  prepared  foundation  was  care- 
fully sounded,  and  when  necessary  it  was  leveled  up  by  the  addition 
of  more  stone.  During  the  month  of  July  the  first  crib  was  success- 
fully sunk.  The  other  cribs  rapidly  followed,  the  last  one  being  put  iu 
place  on  the  25th  of  August.  On  the  morning  of  the  29th  of  August, 
before  the  work  of  filling  the  last  crib  was  completed,  a  storm  of 
almost  unprecedented  violence  occurred,  which  wrought  great  damage 
to  ])roperty  on  the  lakes. 

The  last  crib  contained  at  this  time  543  cubic  yards  of  stone  and  fur- 
nace slag.  But  this  weight  proved  insufficient  to  hold  it.  The  wind 
blew  first  from  the  northeast  and  then  shifted  suddenly  to  the  north- 
west and  the  sea  was  very  high.  The  crib  finally  yielded  to  the  force 
of  the  waves,  the  sides  and  interior  braces  were  torn  loose  from  the 
grillage  which  formed  the  bottom,  the  timbers  were  cracked  and  split 
about  50  feet  from  the  shore  end,  and  the  crib  was  lifted  oft'  the 
grillage  and  floated  up  the  river,  where  it  was  caught  and  secured. 

An  examination  of  the  bottom  wnere  the  crib  had  been  sunk  indi- 
cates that  the  grillage  is  still  in  i)lace,  and  shows  that  the  stone  filling 
of  the  crib  has  been  so  leveled  off  by  the  waves  that  it  will  form  no 
obstruction  to  replacing  the  crib. 

The  crib  itself  is  generally  sound,  except  about  50  feet  from  the  inner 
end  where  the  side  and  interior  longitudinal  timbers  are  pretty  badly 
cracked.  These  timbers  can  be  fished  and  the  crib  turned  over  iu  the 
water  and  a  new  grillage  bottom  placed  in  it. 

.  This  was  not  attempted  last  fall.  A  superstructure  of  the  approved 
form  was  built  on  the  3  remaining  cribs,  thus  forming  an  extension  of 
the  west  jetty  of  305  feet. 

A  recent  inspection  of  this  piece  of  work  shows  that  it  is  standing 
in  perfect  line  and  without  any  appreciable  settlement. 


Digitized  by  VjOOQIC 


^ 


£afie  'wodber-  ^el6. 


_3 


ACcaM-^baocvfOOMeQi^ 


(I>a)XufM.'t>£ow«.:S3dbr«Hftt.towi 


J^ 


I 
LL  0 


T«»  fmttotifwMo  Co  .  PfoT»-Ltrtt.    Smfo  .  tie. 


Jigitiz( 


k'?l?oogle 


Digitized  by  VjOOQIC 


APPENDIX   P  P REPORT   OF   CAPTAIN   KINGMAN.  2459 

Minor  repairs  were  made  to  the  jetties. wbeu  needed,  broken  plauks 
being  replaced,  etc.  And  on  the  22d  of  October  work  was  susi)ended 
for  the  season. 

Daring  the  month  of  June,  1894,  numerous  soundings  were  made  in 
the  channel  between  the  jetties,  in  the  mouth  of  the  river,  and  in  the 
hike  in  the  vicinity.  The  results  have  been  plotted  upon  a  map,  which 
is  submitted,  and  it  is  recommended  that  it  be  published  in  the  Annual 
Report. 

There  has  been  expended  for  labor  and  material  in  connection  with 
this  work,  $7,873.77;  for  engineering  and  office  expenses,  $1,564.31;  for 
the  examination  and  survey,  $124.21,  and  $600  for  services  of  watch- 
man, who  also  read  the  gauge  and  collected  the  commercial  statistics. 

REMARKS. 

I  would  recommend  that  the  jetties  be  extended,  according  to  the 
project,  to  the  15-foot  contour  as  rapidly  as  the  means  provided  will 
allow,  and  I  would  also  recommend  that  the  method  of  maintaining 
the  prescribed  depth  of  15  feet  at  low  water  between  them  be  fully 
considered  and  made  the  subject  of  a  definite  project. 

The  choice  must  be  between  periodical  dredging  and  channel  con- 
traction, for  the  present  width  is  so  great  that  the  river  current  can 
not  of  itself  maintain  the  required  depth  of  15  feet. 

It  is  proper  to  invite  attention  to  the  fact  that  the  United  States  has 
constructed  some  7,057  linear  feet  of  jetty  work  at  this  place,  of  which 
4,975  is  valuable  and  necessary  to  the  maintenance  of  the  harbor.  The 
rest  of  it  has  been  absorbed  by  the  advance  of  the  shore  line,  and 
further  repairs  will  probably  not  be  required. 

Five  thousand  feet  of  jetty  in  round  numbers,  therefore,  must  be  kept 
in  good  order.  As  elsewhere  explained  it  is  composed  of  timber  cribs 
filled  with  stone.  The  part  that  is  below  the  general  level  of  the  water 
it  not  subject  to  decay,  and  only  needs  repairs  when  it  is  damaged  by 
collisions  or  storms — accidents  of  infrequent  occurrence. 

But  the  timber  that  is  above  water  and  which  forms  the  super- 
structure is  in  a  situation  very  unfavorable  to  its  durability.  Its  use- 
ful life  is  from  twelve  to  fifteen  years.  It  is  not  wholly  decayed  at  the 
end  of  this  period,  but  it  ought  to  be  renewed  before  its  strength  is  too 
much  impaired,  otherwise  it  might  give  way  in  a  severe  storm  and 
great  damage  result  to  the  whole  structure. 

Tie  cost  of  the  superstructure  of  the  kind  used  here  is  about  $11  a 
running  toot.  There  is  now  605  feet  of  it  here  that  is  more  than  eleven 
years  old.  It  needs  renewal,  and  will  cost  $6,666.  This  sum  is  not 
included  in  the  amount  required  to  complete  the  existing  project. 

Name  of  harbor,  Charlotte,  New  York,  coUectiou  district,  Genesee,  N.  Y.  (at  Char- 
lotto).  A  fixed  li^ht  of  the  fourth  order  on  crib  380  feet  inside  of  outer  end  of  west 
pier.  A  range  light  of  three  fixed  lights,  2  red  and  1  white,  60  feet  high,  at  inner  end 
of  west  pier. 

Forts  Niagara  and  Ontario,  N.  Y.,  are  the  nearest  works  of  defense. 

Money  statement, 

.July  1,  1893,  balance  unexpended $12,793.93 

Juno  30,  1894,  amount  expended  during  fiscal  year 10, 162, 29 

July  1,  1894,  balance  unexpended 2,  631. 64 

{Amount  (estimated)  required  for  completion  of  existing  project 109, 650. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Digitized  by  CjOOQ IC 


2460   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

rOMMICKClAL    STATISTICS. 

Charlotte  Harbor j  Xew  Yorkj  during  fist  al  year  ending  June  30 ^  1S94. 
ARRIVALS. 


Steamers. 

Sailin 

Num- 
ber. 

33 
213 

g  vessels. 

Registered 
tonnage. 

Barges. 

Trade  engaged  in. 

Num- 
ber. 

Registered 
tonnage. 

Num- 
ber. 

Regiatered 
tonnage. 

Home 

440 
241 

64,734 
113, 170 

4,212 
43, 310 

! 

88              32,485 

ForeSjni  .        .............  .      ..... 

138  !            47,494 

Total 

681  1        177.904 

246 

47,522 

226  1           79,079 

American  owned 

232  ;          66,502 
449           111.402 

32 
214 

4,967 
42,555 

178 
48 

64,306 

Canadian  owned 

15,673 

Sum  total,  1,153  arrivals;  305,405  registered  tonnage. 

DEPARTURES. 


Home * 

445 
233 

69,221  1 
108,486  1 

30 
216 

3,433  : 
4-4,081  1 

72 
151 

27,145 

Foreign 

51,721 

Total 

678 

177,707  i 

i 

246 

47.514 

223  , 

1 

78,866 

Sum  total,  1,147  departures;  304,087  registered  tonnage. 

Greatest  draft  of  vessels feet. .        16 

G  reateat  tonnage  of  vessels registered  tonnage . .  1 .  613 

Greatest  load  of  vessels aet  tons. .  1, 814 

Receipts  and  shipments  hy  lake  at  Charlotte  Harbor ,  Xew  York,  during  fiscal  year  ending 

June  30 f  1894. 


Receipts 

Sbipmcn 

ts. 
Oil.      Coal. 

Trade. 

Passen- 
gers. 

6,172 
10, 312 

Grain. 

Net 
toru. 
3.459 

Mer- 
chan- 
dise. 

Xet 
ton*. 

Live 
ani- 
mals. 

Net 
tons. 

9 

Poles 
and 
ties. 

Net 
tons. 
229 
1.409 

Posts 

and 

wood. 

Lum-  p  '    ^„  1  Mer-  [ 
l>er,  : '  Z^lt  \  cliani  «rain. 
etc.      S®"-  ^dise. 

Net 
tons. 

"3,"957 

Net  \               .  Net  !    Net 
tons.                \  tons.  |  tons. 
470       5, 940,      535 

Net        Net 
tons.     tons. 

\   137.045 

Foreign  on  lake.. 

'li2J    m\ : 

3,100       9,451 '          43,      102   195,934 

Totel 

16,484 

3,871 

591 

2 

1,63813,957   3,570,     15,391'      535;          43       102   332.979 

,            .            1               ,            i 

Navigation  clofied  December  5, 1893;  navigation  opened  April  5, 1894. 

For  the  purpose  of  reduction  to  tons  weight,  the  followinjj  is  assumedi  viz :  Seven 
barrels  of  oil  equal  1  ton;  20  crates  of  fruit  equal  1  ton;  4  live  animals  equal  1  ton; 
IjOOO  feet  lumber  equal  1^  tons;  1  cord  wood  and  posts  equal  1^  tons;  12  railroad 
ties  and  poles  equal  1  ton. 


PP2. 

IMPROVEMENT  OF  HARBOR  AT  PULTXEYVILLE,  NEW  YORK. 

OBJECT. 

To  furnish  a  protected  cbaunel  of  navigable  width  and  not  less  than 
10  feet  depth  at  the  mouth  of  Salmon  Creek,  Wayne  County,  N.  Y., 
which  is  situated  21  miles  east  of  the  Genesee  Eiver. 

PROJECT. 

The  present  project  of  1872  provides  for  a  breakwater  running  330 
feet  eastward  from  the  west  side  of  the  creek,  a  west  pier  or  jetty  thence 
northward  into  the  lake,  and  an  east  pier  or  jetty  about  200  feet  east- 
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ward  from  the  west  pier  and  parallel  to  it;  also  a  dredged  channel 
between  the  piers  and  behind  the  breakwater,  and  extending  about 
400  feet  up  the  creek. 

After  this  work  was  done,  at  a  total  expenditure  of  $71,000,  it  was 
found  that  the  waves  from  the  lake,  when  driven  by  a  gale  from  the 
northwest,  would  strike  the  east  pier  in  such  a  way  as  to  be  reflected 
upon  the  beach  within  the  harbor,  and  that  in  receding  they  would 
sweep  the  gravel^nd  sand  from  the  beach  into  the  excavated  channel 
along  the  harbor  side  of  the  breakwater,  where  it  would  lodge  across 
the  mouth  of  the  creek. 

Accordingly  it  was  further  proposed  in  1884,  in  order  to  make  dredg- 
ing of  permanent  value  and  effect,  to  build  a  sand-tight  structure  500 
feet  in  total  length  pal-allel  to  the  breakwater  and  about  100  feet  from  it, 
between  it  and  the  harbor  beach,  so  as  to  arrest  this  movement  of 
material. 

A  part  of  this  structure  was  built  in  1892. 

The  following  appropriations  have  been  made  for  this  work: 

May  23,  1828,  au  act  appropriating  for  survey  of  shore  between  Oswego  and 
Charlotte,  with  a  view  to  improvement  of  harbors $400 


July  11, 1870 $5,000 

March  3, 1871 5,000 

Juno  10,1872.. 10,000 

March  3,1873 10,000 

June  23,1874 10,000 

March  3, 1875 10,000 

August  14,1876 3,000 

Juno  18,1878 5,000 


March  3. 1879 $4,000 

June  14, 1880 3,000 

March  3, 1881 2,000 

August  2,1882 4,000 

September  19, 1890 2,000 

July  13,1892 1,000 

Total 74,000 


PRESENT    WORKS. 

West  hreaktcater. — This  has  a  total  length  of  330  feet,  and  is  formed 
as  follows : 

Section  A,  from  the  west  shore  line  eastward  150  feet  in  length  and 
15  feet  in  width,  formed  by  cribs  of  flatted  round  logs  built  at  local  ex- 
pense before  the  General  Government  undertook  the  improvement  of 
the  harbor  in  1867,  $30,000  having  been  thus  expended  before  that  year. 
It  was  last  repaired  by  the  United  States  in  1877,  but  is  now  in  a  half- 
ruined  condition.     It  received  some  trifling  repairs  in  1803. 

Section  B,  180  feet  long,  built  by  the  United  States  in  1871,  has  not 
since  been  repaired,  and  is  very  much  decayed  above  water  level. 

West  pier. — lias  a  total  length  of  558  J  feet,  and  consists  of  the  fol- 
lowing parts: 

Section  A,  222  feet  long,  built  in  1874-75,  and  not  since  repaired. 

Section  B,  93^  feet  long,  built  in  1880j  no  subsequent  repairs. 

Section  G,  183  feet  long,  built  in  1881,  and  repaired  slightly  in  1884. 

Section  D,  GO  feet  long,  forms  the  end  of  this  pier,  built  in  1883 ;  not 
since  repaired.  The  outer  end  has  been  breached  and  much  stone  has 
escaped.    Ic  will  soon  be  destroyed  unless  the  end  is  rebuilt. 

East  pier, — This  has  a  total  length  of  571^  feet;  it  was  built  between 
the  years  1872-1880,  and  consists  of  the  following  parts: 

Section  A,  beginning  140  feet  from  the  shore  line  (at  the  end  of  a 
private  wharfj^  since  destroyed)  and  extending  85^  feet  northward  into 
the  lake.    It  was  built  in  1880,  and  has  not  since  been  repaired. 

Section  B,  62  feet  long,  built  in  1877,  and  not  since  repaired. 

Section  O,  30  feet  long,  built  in  1877,  and  not  since  repaired. 

Section  D,  92  feet  long,  built  in  1873,  and  not  since  repaired. 

Section  E,  180  feet  long,  built  in  1872,  and  not  since  repaired. 

Section  F,  122  feet  long,  built  in  1873,  and  not  since  repaired. 
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Ill  all  these  sections  the  cribs  are  sound,  but  the  superstructure  needs 
renewal,  without  which  the  whole  will  be  wrecked. 

Sheet  piling. — Of  the  structure  to  arrest  saud  drift  from  the  harbor 
beach  to  the  channel  into  the  creek,  which  was  proposed  lu  1884,  200 
linear  feet,  from  the  east  side  of  the  creek  outlet  eastward  toward  the 
land  end  of  the  east  jetty,  was  built  in  1891-'92.  The  structure  is  sand- 
tight,  being  formed  of  the  Wakefield  patent  sheet  piling.  Its  oak  wale 
pieces  are  below  the  line  of  no  decay,  and  they  are  tied  back  by  iron 
rods  to  logs  buried  in  the  bottom,  upon  which  the  accretion  will  prob- 
ably form,  so  that  the  structure  may  be  expected  to  be  a  i)ermaneut 
one.  It  of  itself  produced  an  effect  in  causing  a  scour  of  the  shoal 
between  it  and  the  breakwater,  but  dredging  was  necessary  to  make  a 
navigable  channel.  Experience  shows  that  this  bulkhead  is  not  wholly 
efficient  in  its  incomplete  condition.  It  seems  desirable  to  extend  it,  in 
accordance  with  the  project,  as  rapidly  as  the  money  supplied  will 
allow. 

CHANNEL. 

Dredging  was  done  in  1873,  1875,  and  1880,  to  secure  a  channel  of 
nayigable  width  and  about  9  feet  deep  between  the  jetties  along  the 
west  breakwater  and  several  hundred  feet  up  the  creek.  The  channel 
was  not  permanent  throughout  its  length,  but  at  two  or  three  points  it 
shoaled  rapidly,  particularly  at  the  mouth  of  the  creek,  at  the  entrance 
to  tlie  inner  harbor.  Here  the  depth  in  every  case  was  soon  reduced 
to  2  or  3  feet.  This  was  due  to  the  washing  of  sand  from  the  harbor 
beach  by  waves  that  struck  the  shore  obliquely. 

It  was  to  stop  this  drift  of  material  that  the  sand-tight  bulkhead 
was  erected.  The  fact  that  it  of  itself  caused  a  deepening  of  this  por- 
tion of  the  channel  encourages  the  belief  that  it  will  fully  protect  the 
cut  that  has  since  been  formed  by  dredging.  The  bulkhead,  however, 
is  hardly  long  enough,  being  only  about  200  feet  in  length,  and  there  is 
still  some  shoaling  to  the  east  of  it,  near  the  shoulder  angle  of  the 
breakwater. 

OPERATIONS. 

No  operations  of  any  consequence  were  possible  during  the  year, 
because  no  money  was  available. 

The  channel  was  examined  during  the  month  of  June,  1804.  It 
showed  that  the  portion  protected  by  the  sand-tight  bulkhead,  and  also 
that  within  the  mouth  of  the  creek,  was  maintaining  itself  in  a  satis- 
factory manner,  while  the  remaining  portion  evinced  a  tendency  to  fill 
with  sand,  thus  showing  that  the  bulkhead  in  its  unfinished  condition 
was  not  wholly  effective. 

A  map  of  this  harbor  has  been  prepared  embodying  the  results  of 
this  survey,  and  is  submitted  with  the  recommendation  that  it  be  pub- 
lished with  the  Annual  Report. 

REMARKS. 

The  entire  superstructure  of  the  works  at  this  place  is  in  a  most 
wretched  condition.  The  marvel  is  that  it  has  held  together  so  long. 
One  thousand  four  hundred  and  sixty  linear  feet  of  piers  and  jetties 
have  been  built  here  by  the  United  States,  all  of  which  is  valuable  and 
necessary  to  the  maintenance  of  the  harbor. 

As  elsewhere  explained,  it  is  composed  of  timber  cribs  filled  with 
stone.    The  part  that  is  below  the  general  level  of  the  water  is  not 
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subject  to  decay,  and  only  needs  repairs  when  it  is  damaged  by  colli- 
sions or  storms,  accidents  of  infrequent  occurrence. 

But  the  timber  that  is  above  water  and  which  forms  the  superstruc- 
ture is  ill  a  situation  very  unfavorable  to  its  durability.  Its  useful  life 
is  from  twelve  to  fifteen  years.  It  is  not  wholly  decayed  at  the  end  of 
this  period,  but  it  ought  to  be  renewed  before  its  strength  is  too  much 
impaired;  otherwise  it  might  give  Avay  in  a  severe  storm,  and  great 
daAage  result  to  the  whole  structure.  The  cost  of  the  superstructure 
of  the  kind  used  here  is  about  $11  a  running  foot. 

All  of  this  superstructure  is  more  than  eleven  years  old,  and  most  of 
it  is  over  twenty. .  It  will  cost  to  renew  it  $15,000,  in  round  numbers. 
This  sum  is  not  included  in  the  amount  given  as  required  to  complete 
•the  existing  project. 

Name  of  harbor,  Pultncyville,  N.  Y.  Collection  district,  Genesee,  N.  Y.  Nearest 
light-house,  Great  Sodus,  New  York.    Nearest  work  of  defense,  Fort  Ontario,  N.  Y. 

Money  statement 

July  3 ,  1893,  balance  unoxptnded ^ $62. 91 

June  30, 1894,  amount  expended  during  fiscal  year 38. 24 

July  1, 1894,  balance  unexpended 24. 67 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 
Amountthatcanbeprofitablyexpondedin  fiscal  year  ending  June  30, 1896      9, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 

Pultiieyville  Harbor,  New  Torky  duriiig  fiscal  year  ending  Jvne  SO,  1S94. 
ARRIVALS. 


Trade  engaged  in. 


Honie,  on  lake  . . . 
Foreign,  on  lake  . 


Total . 


Steamers. 


Nam-  I  Registered 
ber.     j    tonnage. 


Sailing  vessels. 

Knm-    Registered 
ber.        tonnage. 


American  owne<l  . 
Canadian  owned.. 


131  I 


16 
7 


230 
404 


131  I 
~Ul\ 


21 


18 
5 


634 


414 
22U 


Sum  total,  26  arrivals  765  registered  tonnage. 

DEPARTURES. 


Home,  on  lake 

3 

■•■! 

ic 

6 

20» 

Foreign,  on  lake 

'>U0 

1 

Total 

3 

131  ; 

22 

5:)8 

Sum  total,  25  departures ;  689  regi8tere<l  tonnage. 

Greatest  draft  of  vessel feet..  8 

Greatest  tonnage  of  vessel registered  tonnage..  76 

Greatest  load  ot  vessel tons..  07 
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Receipts  and  shipments  hy  lake  at  PuUneyviUe  Harbor,  Netv  Tori;  during  fiscal  year  end- 
uing June  SO,  1894, 


Trade. 


Home,  on  lake — 
Foreign,  on  lake. 


Heceipts. 


Passen-  iMerchan-l  Lumber,  Posts  and 
gers.     I     diso.     I      etc.      I    wood. 


40  i 


>  Net  tons. 


Tons.     I 
255 
12 


Cords. 
198 
93 


Shipments. 


Passen-  J 
gers.     j 


Fruit. 


58  ! 


Tons. 


Morohan* 
dise. 

Tof^. 


Total. 


40 


267 


For  Iho  purpose  of  reduction  to  tons  Treight  the  followiug  is  assumed :  Barrels  oil, 
7  equal  1  ton ;  M  lumber^  1  equals  1\  tons ;  crates  of  fruit,  20  equal  1  ton ;  railroad 
ties  and  poles,  12  equal  1  ton;  cords  wood  and  posts,  1  equals  \\  tons;  live  animals^ 
4  equal  1  ton. 

Navigation  closed  December  5,  1893;  navigation  opened  April  5, 1894. 


P  P  3. 

IMPROVEMENT  OF  HARBOR  AT  GREAT  SODUS  BAY,  NEW  YORK. 


OBJECT. 

To  secure  a  navigable  channel  from  Lake  Ontario  to  Great  Sodus 
Bay  with  a  depth  of  16  feet. 

(xreat  Sodus  Bay  is  5  miles  long,  2  to  3  miles  wide,  is  deep  and  land- 
h)cked,  and  is  situated  midway  between  Oswego  and  the  Genesee  River. 
It  is  the  coal-shipping  port  on  Lake  Ontario  for  the  Pennsylvania  Rail- 
road. 

PRO.TECT. 

1828. — To  contract  the  entrance  to  Great  Sodus  Bay  to  470  feet  by 
breakwaters  extending  from  east  and  west  shores  and  to  define  and 
l>rotec't  a  channel  470  feet  wide  by  piers  extending  to  deep  water  in 
Lake  Ontario. 

1882. — To  extend  the  piers  to  the  15-foot  curve  in  the  lake  and  to 
dredge  the  channel  between  them  to  15  feet  depth  at  extreme  low  water. 

The  following  appropriations  have  been  made  for  this  work: 

May  23,  1828,  an  act  appropriating  for  survey  of  shore  between  Charlotte 
and  Oswego  with  a  view  to  improvement  of  harbors $400. 00 


Mar ch  2, 1 829 $  12,  500. 00 

Marcli  3, 1829 15,  280.  00 

March  2, 1831 17,450.00 

February  24, 1832 17, 000. 00 

March  2, 1833 15,000.00 

Juno  28, 1834 15,000.00 

March  3, 1835 11,790.00 

July  2, 1836 12,600.00 

March  3, 1837 12,000.00 

July  7, 1838 10,000.00 

June  11, 1844 5,000.00 

August  20, 1852 10,000.00 

June  23,1866 53,151.80 

March  2, 1867 80, 000. 00 

July  11, 1870 5,000.00 

Juno  10, 1872 15,000.00 


Juno  23, 1874 $1.5,000.00 

March  3, 1875 10,000.00 

August  14, 1876 5,000.00 

Junel8,1878 5,000.00 

March  3, 1879 2,000.00 

Juno  14, 1880 3,000.00 

March  3, 1881 5,000.03 

August  2, 1882 25,000.00 

July  5, 188^1 10,000.00 

August  5, 1886 16,875.00 

August  10, 1888 24,000.00 

September  19, 1890 10, 000. 00 

July  13,1892 15,000.0U 

Total 452,646.80 
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PRESENT   AVORKS. 

The  project  lias  been  completed,  except  that  the  east  jetty  lacks  800 
feet  of  reaching  the  curve  of  15  feet  at  extreme  low  water,  and  that  the 
channel  has  not  been  dredged  to  15  feet  for  its  full  width. 

The  dredging  formerly  done  at  this  place  (which  has  been  quite  large 
in  amount)  was  all  done  parallel  to  and  near  the  west  jetty.  The  drift- 
ing sand  upon  this  side  of  the  jetties  has  formed  an  enormous  deposit, 
building  out  the  shore  in  front  of  the  west  breakwater  and  against  the 
west  jetty.  This  sand  is  carried  over  the  jetty  by  the  wind,  and  per- 
haps through  it  to  some  extent  by  the. waves,  and  in  this  manner  has 
found  its  way  to  the  channel.  It  is  estimated  that  not  less  than  142,000 
cubic  yards  of  sand  was  carried  into  the  space  between  the  jetties  from 
1870  to  1892.  Most  of  the  sand  falls  near  the  west  jetty  at  its  inner 
end.  Theretoro  the  dredging  done  last  year  was  upon  a  line  crossing 
the  channel  diagonally  from  the  outer  end  of  the  west  jetty  to  the  inner 
end  of  the  east  one.    It  is  found  that  this  work  is  more  permanent. 

The  piers  and  jetties  which  contract  the  entrance  and  define  and 
shelter  the  channel  were  originally  built  in  1829-1834.  They  were 
started  from  the  west  and  the  cast  sides  of  the  entrance  naturally 
about  4,000  feet  wide,  and  Avere  extended  toward  the  center  where  they 
were  continued  northward  by  parallel  jetties,  470  feet  across  the  8-foot 
bar,  from  deep  water  in  the  bay  to  deep  water  in  the  lake. 

These  piers  and  jetties  defining  and  sheltering  the  channel  were  built 
in  1829-1834,  and  were  composed  of  cribs  of  timber,  each  18  feet  wide 
and  30  feet  long,  sunk  end  to  end  upon  the  natural  sand  and  gravel 
bottom  in  as  close  contact  as  practicable  by  filling  them  with  loose 
stones. 

The  cribs  were  formed  of  logs  hewed  flat,  framed  together  and  bolted 
with  iron  driftbolts  and  wooden  treenails.  They  appear  to  have  had 
floors  of  slabs,  and  were  allowed  to  settle  into  the  natural  sandy  bot- 
tom for  part  of  the  season  before  building  upon  them  the  continuous 
superstructure  of  hewed  timber.  These  old  cribs,  in  part  or  whole,  are 
still  in  x)lace  and  are  sound  below  mean  water  level. 

The  different  portions  of  the  work  may  be  described  as  follows: 

West  breal'water. — This  has  a  total  length  of  2,200  feet.  It  was  built 
18  feet  wide,  with  a  superstructure  of  same  width  in  1829-1834. 

The  cribs  were  each  18  feet  wide  and  30  feet  long,  and  starting  at  the 
beach  line  gradually  increased  in  depth  to  8  feet,  where  they  joined  the 
jetty. 

Section  A,  1,G93  feet  long  from  the  Avest  shore  eastward,  built  in 
1829-1834,  has  never  been  repaired,  and  was  long  since  covered  by  the 
accretion  of  the  beach,  and  its  maintenance  is  now  unnecessary.  Sec- 
tion B,  241  feet  long,  built  in  1829-1834.  It  has  never  been  repaired 
by  the  United  States,  and  its  condition  is  the  same  as  the  preceding 
section.  Its  superstructure  was,  however,  repaired  by  the  owner  of  the 
adjacent  land  in  1888. 

Section  C,  260  feet  long,  built  in  1829-1834,  and  last  repaired  in 
1877-'78. 

West  jetty. — This  is  1,580  feet  long  and  18  to  20  feet  wide,  as  follows : 

Section  A,  from  the  shoulder  angle  northward  975  feet,  built  in  1829- 
1834,  and  last  repaired  in  1877  and  1880. 

Section  B,  285  feet  long,  built  in  1829-1834,  and  last  repaired  in  1889. 

Section  C,  134  feet  long,  built  in  1869,  and  last  repaired  in  1889. 

Section  D,  185  feet  long,  built  in  1883.  It  has  received  no  general 
repairs  since,  but  in  1891  it  was  renewed  at  the  outer  end  in  conse- 
quence of  injuries  it  had  received  from  a  barge  striking  it. 
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Uast  breakwater, — This  has  a  total  leugth  of  1,651  feet  from  Charles 
Point,  on  the  east  side  of  the  bay,  westward  to  join  the  east  jetty.  It 
is  made  up  as  follows: 

Section  A,  from  Charles  Point  westward  215  feet,  built  in  1884,  and 
not  since  repaired. 

Section  B,  511  feet  long,  built  in  1829-1834,  and  last  repaired  in 
1877-'78. 

Section  C,  415  feet  long,  built  in  1829-1834,  and  last  repaired  in 
1877-78. 

Section  D,  172  feet  long,  built  in  1829-1834,  and  last  repaired  in  1870. 

Section  E,  264  feet  long,  built  in  1829-1834,  western  81  feet,  repaired 
in  1891,  the  rest  not  since  1876. 

Section  F,  74  feet  long,  to  east  jetty,  built  in  1829-1834,  and  last  re- 

ired  in  1891. 

Uast  jetty. — This  is  1,291  feet  long  from  its  junction  with  the  east 
oreakwater  northward  to  the  lOJ-foot  curve  of  extreme  low  water  in 
the  lake.    Its  details  are  as  follows : 

Section  A,  from  the  angle  of  the  breakwater  440  feet  northward,  built 
in  1829-1834,  and  last  repaired  in  1891. 

Section  B,  500  feet  long,  built  in  1834,  last  repaired  in  1890. 

Section  (],  154  feet  long,  built  in  1883,  and  not  since  repaired. 

Section  D,  200  feet  long,  built  in  1885,  and  not  since  repaired. 

In  1877  50  running  feet  of  sheet  piling  was  driven  along  the  west  jetty 
northward  from  a  point  150  feet  north  of  the  shoulder  angle  with  a  view 
to  make  it  sand-tight.  In  1877-1888  this  work  was  extended  612  feet 
It  all  consisted  of  4  by  12  inch  oak  plank,  20  feet  long,  strengthened  by 
a  6  by  12  inch  oak  wale-piece,  bolted  through  into  the  crib  timbers. 

To  arrest  sand  movement  into  the  channel  there  was  also  built  in 
1877  and  1880,  upon  the  west  sand  beach,  where  it  has  formed  again 
against  the  west  jetty,  a  system  of  overlapping  sand-catch  fences  of  a 
total  length  of  760  feet.  These  fences  have  been  effective,  but  they  can 
not  be  maintained  beyond  high- water  line,  and  there  is  generally  a 
wide  space  of  sand  between  them  and  the  water,  from  which  the  pre- 
vailing westerly  wind  blows  the  sand  across  the  jetty.  This  is  the 
source  from  Avhich  comes  a  considerable  portion  of  the  sand  which  tends 
to  refill  the  channel. 

These  fences  are  not  very  durable  and  are  troublesome  to  keep  in 
repair,  and  this  season  an  effort  has  been  made  to  induce  a  growth 
of  willow  trees  which  will  in  time  take  the  place  of  the  fences.  About 
800  good-sized  trees  were  planted  in  the  spring  of  1893. 

A  recent  inspection  shows  that  they  are  nearly  all  alive  and  have 
made  good  growth. 

CHANNEL. 

18J?9. — The  space,  470  feet  wide,  between  the  jetties  had  a  natural 
depth  of  8  feet  in  October,  1829.  This  was  the  actual  depth  at  that 
time  when  the  water  level  must  have  been  at  least  1  foot  and  was  prob- 
ably 2  feet  above  extreme  low  water,  this  being  the  average  stage  of 
lake  level  at  this  time  of  year.  No  plane  of  reference  of  lake  level  was 
established  until  1837,  when  the  present  accepted  extreme  low-water 
level  was  determined  at  Oswego  and  fixed  as  the  zero  of  the  gauge, 
whose  readings  have  since  been  daily  observed  in  feet  and  hundreths 
above  this  zero.  The  records  of  channel  depths  in  the  various  reports 
are  much  confused  (luring  recent  years  as  well  as  formerly  by  variously 
stating  the  depths  as  at  ordinary  low  water  level,  or  at  ordinary  water 
level,  or  as  the  actual  depth  at  a  given  date.    In  this  report  all  such 


Digitized  by  VjOOQIC 


APPENDIX  P  P — EEPORT  OF  CAPTAIN  KINGMAN.    2467 

reference  will  be  reduced  to  the  plane  of  extreme  low- water  level  with- 
out comment. 

1836, — The  first  dredging  was  done  at  Great  Sodus  Harbor  in  1836, 
and  was  continued  during  1837  and  1838,  $45,390  being  thus  expended. 

1838. — The  result  was  to  form  a  channel  100  feet  wide,  1,500  feet  long 
with  11^  feet  depth,  by  removing  about  30,000  cubic  yards  of  gravel  and 
sand. 

13i4. — In  August,  1844,  this  channel  was  found  to  have  shoaled  to 
9  feet  depth. 

1856. — The  next  dredging  was  done  in  1856,  when  6,233  cubic  yards 
of  sand  was  removed  at  a  cost  not  stated. 

1867. — Nothing  more  was  done  until  1867,  when  renewal  of  the  jetty 
was  begun  and  dredging  was  done  under  its  shelter  j  9,200  cubic  yards 
were  then  dredged  at  24  cents  per  yard. 

1868-^69. — The  dredging  was  continued  in  1868  and  1869,  completing 
a  channel  by  removing  about  40,000  cubic  yards  additional. 

1870. — In  1870  the  sand  had  again  drifted  into  this  200-foot  channel 
to  such  an  extent  as  to  reduce  it  to  8  feet  depth  for  its  west  half  and  4 
to  5  feet  depth  for  its  east  half,  the  undredged  eastern  270  feet  of  the 
space  between  the  jetties  varying  from  2  feet  at  the  inner  end  to  7  feet 
at  the  outer  end. 

1873. — In  1873, 19,000  cubic  yards  of  sand  were  removed,  at  35  cents 
per  cubic  yard,  measured  in  position,  again  making  the  channel  9  feet 
deep  for  150  feet  next  the  west  jetty,  and  this  was  continued  in — 

1874. — By  removing  44,977  cubic  yards  of  sand,  at  22J  cents,  scow 
measurement,  and  again  making  the  200-foot  channel  9  to  11  feet  deep. 

1881. — No  further  dredging  was  done  until  1881,  when  the  channel 
had  again  shoaled  to  a  governing  depth  of  8  feet,  and  dredging  was 
resumed. 

1882. — During  1881  and  1882,  42,050  cubic  yards  were  removed,  at 
23  cents  per  cubic  yard,  in  scows,  making  a  channel  2,300  feet  long,  120 
feet  wide  next  the  west  jetty,  and  11 J  feet  deep. 

1886. — In  1886  dredging  was  again  needed,  and  13,224  cubic  yards 
were  removed,  at  16  cents  per  yard,  making  a  channel  50  feet  wide  and 
12  feet  deep. 

1887. — In  1887  the  depth  was  again  reduced  to  9  feet,  and  a  centrif- 
ugal pump  was  employed  to  take  the  sand  from  the  channel  and  deliver 
it  on  the  other  side  of  the  west  jetty.  Thirteen  thousand  cubic  yards 
of  sand  were  thus  removed,  at  12J  cents  per  cubic  yard,  making  lOJ 
feet  depth  for  50  feet  width. 

ISSO-^OO.—ln  1889  and  1890  a  dipper  dredge  was  again  employed  j 
40,942  cubic  yards  of  sand,  gravel,  and  cobblestones  were  removed,  at 
18  cents  per  cubic  yard,  scow  measurement,  and  a  navigable  channel  was 
again  made  100  feet  in  width,  2,000  feet  long,  and  15  feet  deep,  located 
30  feet  from  the  west  jetty. 

1892.— In  1892  this  cut  had  again  shoaled  to  8  j  feet,  and  the  United 
States  dredging  plant  was  employed  during  the  month  of  June  in 
deepening  it.  Eleven  thousand  two  hundred  and  nineteen  cubic  yards 
of  sand  were  removed  at  this  time. 

All  of  this  serves  to  show  that  the  channel  has  been  a  troublesome 
one  to  maintain;  and  this,  as  before  stated,  has  been  largely  due  to 
the  extensive  bejich  to  the  westward,  from  which  the  sand  is  carried  by 
the  wind  over  the  jetty  and  dropped  into  the  channel. 

A  comparison  of  the  results  of  a  survey  made  in  1870  with  those  of 
another  similar  survey  made  in  1802,  by  the  same  assistant  engineer, 
indicates  that  not  less  than  142,000  cubic  yards  of  sand  has  found  its 
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way  into  tlie  chaunel  in  this  manner.  This  would  be  at  the  rate  of 
about  6,500  cubic  yards  a  year,  which  does  not  seem  an  unreasonable 
amount  to  one  who  has  seen  the  clouds  of  sand  that  are  lifted  by  every 
westerly  gale.  In  1877-'80,  sand  fences  were  erected  to  stop  this  drift. 
They  have  no  doubt  been  of  considerable  service;  but  it  has  not  been 
l)0ssible  at  all  times  to  keep  them  in  thorough  repair,  and  they  arc  not 
sufficient  in  extent  to  entirely  effect  their  purpose. 

Last  year  about  800  good-sized  willow  trees  were  planted,  and  it  is 
hoped  that  as  they  grow  they  will  prove  much  more  durable  and 
efficient  than  the  sand  fences. 

Owing  to  this  tendency  of  the  channel  to  fill  up  near  the  inner  end 
of  the  west  jetty,  all  dredging  subsequent  to  1892  has  been  upon  a  line 
that  runs  diagonally  from  the  outer  end  of  the  west  jetty  to  the  inner 
end  of  the  east  one. 

1893.—DxiTiug  the  fiscal  year  ending  June  30,  1894,  94,071  cubic 
yards  have  been  removed  along  the  new  line;  50,106  yards,  scow  meas- 
ure, were  dredged  under  contract  at  11 J  cents  a  yard,  and  the  remainder 
by  the  plant  owned  by  the  United  States  at  about  the  same  actaal 
cost. 

OPERATIONS. 

As  only  about  $2,400  was  available  for  this  work  at  the  beginning 
of  the  fiscal  year,  but  little  could  be  undertaken.  The  United  States 
dredging  plant  was  engaged  here  at  the  beginning  of  the  year  in  deep- 
ening the  channel.  It  was  kept  here  until  August  10,  when  work  was 
suspended,  owing  to  lack  of  funds.  During  this  period  16,379  cubic 
yards  of  sand  was  removed  from  the  channel  at  a  cost  of  $1,834.49,  or 
at  the  rate  of  11}  cents  a  cubic  yard. 

During  the  month  of  June,  1894,  the  channel  was  carefully  sounded. 
The  results  show  that  the  sand  between  the  jetties  has  been  to  some 
extent  leveled  off  by  the  action  of  the  waves  and  currents,  whereby  the 
depth  in  the  dredged  cut  has  been  reduced  in  the  narrowest  part  to 
about  13  feet  at  extreme  low  water,  or  15J  feet  at  the  present  stage  of 
the  lake.  This  result  is  to  be  expected  until  the  great  body  of  the 
sand  has  been  removed  from  between  the  jetties. 

From  the  notes  of  the  survey  a  map  has  been  prepared  which  shows 
much  better  than  any  existing  one  the  present  conditions.  It  is  sub- 
mitted with  the  recommendation  that  it  be  published  in  the  Annual 
Report. 

REMARKS. 

In  regard  to  this  channel  I  think  that  the  piers  should  be  extended 
to  the  15-foot  depth  as  rapidly  as  possible,  and  the  channel  should  be 
dredged  to  its  full  width  in  the  manner  before  described. 

It  is  proper  to  invite  attention  to  the  fact  that  the  United  States  has 
constructed  some  8,722  linear  feet  of  jetties  and  breakwaters  at  this 
place,  of  which  6,788  feet  is  valuable  and  necessary  to  the  maintenance 
of  the  harbor.  The  rest  has  been  absorbed  by  the  advance  of  the  shore 
line,  and  further  repairs  to  it  will  probably  not  be  required. 

Six  thousand  eight  hundred  feet  of  jetty  work,  in  round  numbers, 
therefore  must  be  kept  in  good  order.  As  elsewhere  explained,  it  is 
composed  of  timber  cribs  filled  with  stone.  The  part  that  is  below 
water  is  not  subject  to  decay,  and  only  needs  repairs  when  it  is  injured 
by  collisions  or  storms,  accidents  of  unfrequent  occurrence. 

But  the  timber  which  is  above  water  and  which  forms  the  super- 
stinicture  is  in  a  situation  very  unfavorable  to  its  durability. 
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Its  usefal  life  is  from  twelve  to  fifteen  years.  It  is  not  wholly 
docayed  at  tlie  end  of  this  period,  but  it  ought  to  be  renewed  before  its 
strength  is  too  much  impaired,  otherwise  it  is  liable  to  give  way  in  a 
severe  storm  and  great  damage  result  to  the  whole  structure. 

The  cost  of  the  superstructure  of  the  kind  used  here  is  about  $11  a 
running  foot.  There  is  now  1,426  feet  of  it  here  that  is  from  eleven  to 
sixteen  years  old.  It  needs  renewal  now,  and  will  cost  $16,000.  This 
sum  is  not  included  in  the  amount  requii^ed  to  complete  the  existing 
project. 

Name  of  harbor,  Great  Sodus  Bay,  New  York.  ('oUeclion  district,  Oswego,  N.  Y. 
Nearest  light-lionse,  Big  Sodus,  New  York ;  a  fixed  white  light  of  the  fourth  order, 
varied  by  a  white  flash  every  two  minutes,  on  a  bluff  three-fifths  mile  west  of  tho 
entrance  to  tho  bay ;  a  fixed  white  licht  of  the  sixth  order  180  feet  inside  of  tho 
outer  end  of  the  west  pier,  and  a  fixed  red  light  of  tho  sixth  order  at  elbow  of  west 
pier. 

Nearest  work  of  defense,  Fcrt  Ontario,  N.  Y. 

Money  statement, 

July  1,  1893,  l)alance  unexpended $3, 610. 39 

Jnno  ^,  1894,  amount  expended  during  fiscal  year 3, 578. 40 

July  1,  1894.  balance  unexi)ended 81. 99 

(  Amount  (estimated)  required  for  completion  of  existing  project 43, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    40, 000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL    STATISTICS. 

Great  Sodus  Harbor,  New  York,  during  fiscal  year  ending  June  30,  '1894, 

ARRIVALS. 


Steamers. 

.  Sailing  vc8apl». 

Bargea. 

Trado  cnn^agotl  in 
Home,  on  lako - 

Num. 
ber. 

28 

4 

Regiatorcd 
tonnage. 

~  '      1 

1,348  . 

330  : 

Num-  1  Registered 
ber.    ;    tonnage. 

34  '           1,246 

Num- 
ber. 

n 

Registered 
tonnage. 

1,730 

Foreign,  on  lake 

37  '            5.  •>fl2              A 

2.034 

•m                               1 

'         ' 

Total 

32               1.084  1 

20  1            1,389 
3  !                295 

1                       1 

71 
5 

6a 

6,&38  1          14 

3,7W 

American  owno<l    

670  ;           8 
5,968               6 

2,082 
1,682 

Cana<liau  owned 

Sum  total,  117 arrivals;  11,086  registered  tonnage. 

DEPARTURES. 


Home,  on  lake 

31 
3 

1,546 
214 

31 
39 

1,113 

5,  518 

10 
4 

2,753 

Foreign,  on  lake 

1,011 

Total 

34 

1,760 

70 

6,631 

14 

3,7M 

Sam  total,  118  departures;  12,155  registered  tonnage. 

Greatest  draft  of  reasel feet. .    11^ 

Greatest  tonnage  of  vessel registered  tons. .  336 

Grea tea t  load  o f  vessel net  tons . .  064 
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Beceipts  and  ahipmenie  hy  lake  at  Great  Sodus  Harhorf  Xew  York,  during  fiscal  year  end" 

ing  June  30,  1894, 


Trade. 


Home,  on  lake... 
Foreign,  on  lake. 


Total. 


Pansen- 
gera. 


Keceipta. 


Shipmontii. 


Mer- 
clian- 
dioe. 


;  Polt'is 

^'^*"»- IraUroad     ber. 
I    tien.    ! 


jPassen- 
I   gors.   i 


Lntn- 
ber. 


Mer- 
chan- 
dise. 


Coal. 


I  Nft  tont  yet  ton*    Ton*. 
546  I  5  1        557  j 


Ton*. 


510  I 


5  I        557 


40  !. 


\Nn  tont  Xet  tons  Net  tofW 

582  i        006  I j  997 

.....' I  18       12,054 


I  I 


006 


18 


13,061 


Naviffation  closed  November  20, 1893.    Navigation  opened  April  8,  1894. 

For  the  purpose  of  reduction  to  tone  "weight  the  following  is  assumed : 

Barrels  oil,  7  equal  1  ton;   M  lumber,  1  equals  li  tons;  crates  fruit,  20  equal 

1  ton ;  railroad  ties  and  poles,  12  equal  1  ton ;   cords  wood  and  poles,  1  equals  1^ 

tons ;  live  animals,  4  equal  1  ton. 


P  P  4. 

IMPROVEMENT  OF  HARBOR  AT  LITTLE  SODUS  BAY,  NEW  YORK. 

OBJECT. 

To  secure  a  channel  from  Lake  Ontario  into  Little  Sodus  Bay  of 
navigable  width  and  of  depth  not  less  than  15  feet  at  extreme  low 
water. 

Little  Sodus  Bay  is  2  miles  long,  three-fourths  of  a  mile  wide,  is  deep 
and  landlocked^  and  is  situated  midway  between  Oswego  and  Great 
Sodus,  or, 13  miles  west  of  Oswego.  It  is  the  coal-shipping  port  on 
Lake  Ontario  for  the  Lehigh  Valley  Eailroad. 

PROJECT. 

To  contract;  by  breakwaters  the  entrance  to  the  bay  to  a  width  of 
250  feet  and  maintain  a  channel  200  feet  wide  and  15  feet  deep  at 
extreme  low  water  by  parallel  piers. 

The  following  appropriations  have  been  made  for  this  work : 

May  23, 1828,  an  act  appropriating  (for  survey  of  shore  between  Charlotte  and 
Oswego  with  a  view  to  improvement  of  harbors) $400. 00 


August  20, 1852 $10,  000.  00 

April  9, 1864 1,778.36 

April9,18&t 2,224.00 

April9,l864  99.00 

Jiino23,1866 33,840.41 

March  2, 1867 50,000.00 

April  10, 1869 1,500.00 

July  11, 1870 5,000.00 

March  3, 1871 1.5,000.00 

Juno  10, 1872 15,000.00 

March  3, 1873 15,000.00 

Juuc  23.1874 15,000.00 

March  3, 1875 10,000.00 


August  14,1876 $5,000.00 

June  18, 1878 10,000.00 

March  3. 1879 5,000.00 

*Junel4,1880 20,000.00 

March  3, 1881 20,000.00 

August2,  1882 25,000.00 

July5,1884 10,000.00 

August  5,1886 12,500.00 

August  10,1888 16,000.00 

September  19, 1890 13, 000. 00 

July  13, 1892 6,000.00 


Total 316,94L77 


PRESENT    WORKS. 


The  project  has  been  completed,  except  that  the  west  and  the  east 
jetties  lack  200  feet  and  465  feet,  respectively,  of  reaching  the  15-foot 
curve  and  that  the  whole  of  the  channel  between  the  jetties  has  not 
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been  dredged  to  15  feet,  12  feet  at  extreme  low  water  being  the  govern- 
iug  depth. 

A  narrow  channel  was  dredged  through  the  hardpan  bar  last  fall, 
in  which  there  is  a  depth  of  not  less  than  15  feet  at  low  water.  This 
channel  is  about  40  leet  wide,  and  is  parallel  to  the  west  jetty  and 
about  30  feet  from  it. 

With  this  exception  the  undredged  part  of  the  channel  is  the  outer 
600  feet  of  the  space  between  the  present  jetties  and  200  feet  additional 
beyond  the  end  of  the  west  jetty.  The  material  is  tough  hardpan, 
requiring  blasting  before  it  can  be  dredged. 

The  breakwaters  and  jetties  which  contract  the  entrance  and  define 
and  shelter  the  channel  were  begun  in  1854,  though  the  works  now 
forming  the  harbor  were  built  since  1867.  They  consist  of  crib-work 
breakwaters  extended  from  the  west  and  the  east  sides  of  the  entrance 
(naluralJy  2,500  feet  wide  in  1867)  upon  the  gravel  bar,  which  is  char- 
acteristic of  this  and  of  all  the  bays  on  the  south  shore  of  Lake 
Ontario. 

The  breakwaters  were  built  to  the  sides  of  the  natural  cut  through 
the  bar  (which  was  IJ  feet  deep  in  1853  and  5 J  feet  deep  in  1866)  and 
were  thence  extended  north  to  deep  water  in  the  lake  by  parallel  jetties 
250  feet  apart. 

These  structures  were  formed  of  cribs  each  20  feet  wide  and  30  feet 
long,  sunk  end  to  end  upon  the  natural  bottom  in  as  close  contact  as 
practicable  by  filling  them  with  loose  stone  gathered  from  the  shores 
of  the  bay  and  lake  and  by  dredging  gravel  and  dumping  it  into  them. 

The  cribs  were  formed  of  sawed  hemlock  timber  12  inches  square 
and  10  by  12  inches,  which  was  framed  together  and  bolted  with  iron 
bolts.  The  cribs  had  tight  plank  floors,  and  the  earlier  ones  were 
allowed  to  settle  into  the  natural  gravel  and  sand  bottom  for  part  of 
the  season  before  building  the  continuous  superstructure  of  12  by  12 
inch  pine  timber,  also  filled  with  loose  stone.  For  the  later  cribs  a 
foundation  was  prepared  by  dredging  a  trench  or  by  depositing  riprap. 

At  each  side  of  the  bay  the  junction  of  the  breakwaters  with  the 
shore  was  effected  by  stake  and  fascine  structures,  intended  to  aid  the 
accretion  of  drift. 

The  different  portions  of  the  work  are  described  as  follows: 

In  every  case  where  depth  of  water  is  mentioned  in  this  report  the 
depth  at  extreme  low-water  level,  or  at  the  zero  of  the  Oswego  gauge, 
is  meant. 

(1)  West  breakwater. — The  original  structure  was  built  in  1868,  and 
was  a  peculiar  one,  specially  designed  for  this  place.  It  was  of  tri- 
angular cross  section,  with  13  feet  base  and  13  feet  sides,  built  in  sepa- 
rate sections,  25  feet  long,  of  6  by  6  inch  hemlock  frames,  planked  inside 
with  2-inch  hemlock  plank,  the  whole  filled  with  loose  stone  and  sunk 
upon  the  crest  of  the  bar  at  a  depth  of  half  a  foot  to  2  feet.  Its  total 
length  from  the  west  shore  to  the  west  jetty  was  650  feet.  The  break- 
water v\'as  built  in  1868  and  was  destroyed  the  same  year. 

In  1870-'71  the  present  rectangular  crib-work  structure,  469  feet  long 
and  10  feet  wide,  was  built  30  feet  outside  of  and  parallel  with  the  origi- 
nal one.  It  is  still  in  place,  though  much  decayed.  All  but  90  feet 
adjoining  the  west  jetty  is  buried  beneath  the  accretion  of  the  west 
beach,  and  this  90  feet  was  repaired  in  1887. 

(J2)  West  pier  or  jetty. — This  is  1,900  feet  long  and  20  feet  wide,  extend- 
ing across  the  bar  north  to  deep  water  in  the  lake. 

The  structure  is  made  up  of  the  following  parts: 

Section  A,  186  feet  long,  which  was  built  in  1854.     It  has  never  been 
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repaired.  A  beach  having  formed  outside  of  it,  it  is  no  longer  neces- 
sary to  maintain. 

Section  B,  50  feet  long,  built  in  1854,  last  repaired  in  1867.    * 

Section  C,  860  feet  long,  built;  in  1867-'68,  last  repaired  in  1889.- 

Section  D,  150  feet  long,  built  in  1870-'71,  last  repaired  in  1889-'90. 

Section  E,  242  feet  long,  built  in  1881,  has  not  been  renewed. 

Section  F,  272  feet  long,  built  in  1883,  has  not  been  repaired. 

Section  G,  200  feet  long,  built  in  1885,  has  not  been  repaired. 

(3)  Eant  breakicater. — This  is  1,850  feet  long,  consisting  of  1,680  feet 
of  shallow  crib  work,  is  20  feet  wide,  placed  upon  the  crown  of  the  bar, 
in  depth  varying,  from  half  a  foot  above  extreme  low  water  to  2 J  feet 
below  the  same  plane.  It  extends  from  near  the  east  side  of  the  bay 
to  the  east  jetty,  its  junction  with  the  east  shore  being  effected  by  170 
feet  of  stake  and  fascine  work. 

Its  details  are  as  follows : 

Section  A  is  170  feet  long  and  8  feet  wide,  and  was  built  in  1885  from 
the  east  shore  to  the  crib-work  breakw^atei,  which  it  joins  50  feet  west 
of  the  east  end. 

It  consists  of  stakes  jind  wire-bound  fascines,  made  from  the  trunks 
and  branches  of  hard-wood  brush,  the  whole  paved  with  stone  gath- 
ered from  the  lake  shore.  It  has  stood  without  attention  and  is  cov- 
ered by  the  accretion  of  sand  and  gravel. 

Section  B  is  150  feet  long  and  20  feet  wide,  and  was  built  in  1878, 
forming  the  east  end  of  the  breakwater.  It  has  not  since  been  renewed, 
except  its  western  50  feet,  which  was  included  in  the  portion  rebuilt  in 
parapet  form  in  1891. 

Section  O,  760  feet  long,  built  in  1875,  last  repaired  in  1891. 

Section  D,  540  feet  long,  built  in  1874,  last  repaired  in  1889-'90. 

Section  E,  240  feet  long,  built  in  1873,  last  repaired  in  1889-'90. 

JUast  jetty. — This  is  1,510  feet  long  from  the  west  end  of  east  break- 
water across  the  bar  to  11 J  feet  of  w^ater  in  the  lake.  It  is  parallel  to 
the  west  jetty,  and  250  feet  from  it.    The  details  are  as  follows : 

Section  A,  512  feet  long,  built  in  1872-73,  last  repaired  in  1887. 

Section  B,  757  feet  long,  built  in  1881-'82,  has  not  been  renewed. 

Section  C,  241  feet  long,  built  in  1883,  has  not  been  repaired. 

Section  D.  This  jetty  still  lacks  about  500  feet  of  its  proposed  length. 
A  full  history  of  this  work  was  published  in  the  Annual  liei)ort  of  the 
Chief  of  Engineers  for  1892. 

CHANNEL. 

Prior  to  beginning  the  construction  of  jetties  there  was  no  permanent 
natural  channel  across  the  bar  which  closed  the  entrance  to  the  bay. 

The  general  width  of  this  bar  from  deep  water  within  the  bay  to 
deep  water  in  the  lake  outside  Avas  from  600  to  900  feet  between  6-foot 
curves,  about  2,000  feet  between  12-foot  curves,  and  2,600  feet  between 
15-foot  curves.  These  and  all  depths  stated  in  this  report  are  at 
extreme  low-water  level,  which  coincides  with  the  plane  of  zero  of  the 
Oswego  gauge,  which  was  established  at  extreme  low- water  level  in 
1837. 

The  natural  depths  upon  the  crest  of  the  bar  and  in  the  channel 
across  it  varied  from  time  to  time. 

In  1828  and  in  1845  the  crest  of  the  bar  was  above  water  for  most  of 
the  distance  across  the  bay,  the  channel  (at  the  same  place  as  the 
present  one)  being  stated  in  the  Annual  Report  for  1847  "  to  have  but 
2  feet  of  water.  If  this  meant  the  a<;tual  dej)th,  which  seems  probable, 
its  reductiou  to  extreme  low- water  level  would  give  but  half  a  foot. 
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In  1853,  just  before  the  first  jetty  constmction,  the  depth  was  IJ  feet 
below  extreme  low  water,  which  was  in  1854  increased  by  dredging 
under  the  shelter  of  the  west  jetty  to  6  feet.  The  amount  of  material 
then  removed  to  make  the  channel,  which  appears  to  have  been  about 
450  feet  long  and  80  feet  wide,  must  have  been  about  4,000  cubic  yards. 

In  1860,  when  the  next  work  of  improvement  was  begun,  a  detailed 
survey  showed  this  cut  to  be  5  J  feet  deep. 

Dredging  in  the  channel  was  resorted  to  in  18G8-'C9,  and  again  in 
1871,  and  sufficient  material  was  rjemoved  from  the  channel  to  secure  a 
depth  of  10  feet  between  the  jetties. 

In  1875,  a  shoal  jibout  100  feet  wide  had  formed  across  the  channel 
by  sand  drift  around  theouterendof  the  west  jetty,  which  then  extended 
only  to  the  9  foot  curve.  This  shoal  had  8  feet  depth,  and  1,593  cubic 
yards  were  dredged  from  it  at  25  cents  per  cubic  yard  to  make  a  pass- 
age 80  feet  wide  next  to  the  west  jetty.  An  exceptionally  high  stage 
of  water  prevailed  in  the  lake  in  1870,  and  no  further  dredging  was 
done  until  1879,  when  deepening  the  channel  to  15  feet  depth  at  extreme 
low  water  was  begun.  During  1879  and  1880  and  1881  there  were 
removed  25,931  cubic  yards  of  gravel,  sand,  and  mud,  at  18  cents  per 
cubic  yard,  scow  measurement,  and  the  work  was  continued  in  1881  at 
17^  cents  per  yard.  At  the  latter  rate  43,562  cubic  yards,  scow  meas- 
urement, were  remoA-ed  up  to  December  1,  1881,  making  15  feet  depth 
at  extreme  low  water  for  200  feet  width  and  1,700  feet  length.  This  car- 
ried the  excavation  out  as  far  as  the  west  jetty  then  extended,  242 
feet  beyond  the  light-house  pier  head.  The  jetty  was  extended  472 
feet  farther  in  1883  and  1885,  but  no  attempt  Avas  made  to  extend  the 
excavated  channel,  as  the  fact  was  developed  that  the  material  com- 
posing the  remainder  of  the  bar  was  a  tough  hardpan,  instead  of  gravel 
and  sand,  as  the  rest  had  been,  and  money  for  its  removal  was  not 
available,  20,000  cubic  yards  being  the  excavation  required  to  make  15 
feet  depth,  the  estimated  cost  being  $1  per  cubic  yard. 

In  1891  the  space  between  the  jetties  had  gradually  shoaled  to  about 
12  feet  by  the  deposit  of  loose  sand  and  mud. 

In  1891  7,267  cubic  yards  of  sand  and  541  cubic  yards  of  hardpan 
was  removed  from  between  the  jetties  by  the  United  States  dredging 
plant;  and  in  1893, 12,590  cubic  yards  of  sand  and  1,777  yards  of  hard- 
pan  Avere  removed  by  the  same  means,  with  the  result,  as  before  stated, 
of  making  a  narrow  channel  of  the  required  depth  through  the  hardpan 
bar  to  deep  water  in  the  lake. 

OPERATIONS. 

The  United  States  dredging  plant  was  sent  to  Little  Sodus  on  the 
11th  of  August,  1893,  and  began  work  at  once.  It  is  here  that  the  hard- 
pan  bottom  is  found.  It  lies  near  the  outer  end  of  the  jetties,  forming 
a  bar  across  the  entrance,  upon  which  there  is  but  12  feet  depth  at  low 
water.  The  width  of  the  bar  is  800  feet.  The  material  is  too  hard  to 
be  dredged  economically.  A  good  dredge  can  only  get  up  30  or  40 
yards  a  day,  and  to  do  this  the  dipper  has  to  be  armed  with  very  large 
and  powerful  steel  teeth,  and  these  wear  down  so  fast  that  they  have  to 
be  taken  off  and  sharpened  every  second  day.  To  assist  the  dredge 
in  breaking  up  this  hard  material,  resort  Avas  had  to  surface  blasting. 
High-grade  Atlas  powder  was  used  in  charges  of  25  iiounds.  It  was 
feared  that  larger  charges  would  injure  the  jetties.  The  cartridges 
that  made  up  the  charge  were  placed  together  in  a  bag,  sunk  to  the 
bottom  in  the  proper  place,  and  fired  by  an  electric  exploder.    The  explo- 
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s»ou«  all  seemed  to  be  sharp  and  complete,  and  the  water  tamping, 
owing  to  the  stage  of  the  lake,  was  about  14  feet.  Nevertheless  the 
eflect  on  the  bottom  seemed  to  be  almost  nothing.  The  material  was 
jii8t  about  as  hard  to  dig  as  before,  and  careful  soundings  made  imme- 
diately alter  a  shot  failed  to  reveal  even  a  moderate  depression  at  tho 
point  where  the  charge  had  rested. 

An  Ingersoll  steam  rock  drill  was  then  mounted  on  a  scow,  and  sent 
to  Little  Sodus  to  try  the  effect  of  the  explosive  when  fired  in  drilled 
holes.  Great  difficulty  was  experienced  in  drilling,  owing  to  the  tool 
very  frequently  becoming  jammed  between  the  hard  round  bowlders 
that  were  thickly  embedded  in  the  hardpan.  Many  delays  also  occurred 
from  bad  weather,  for  most  of  the  work  had  to  be  done  outside  the 
shelter  of  the  jetties,  and  a  very  moderate  sea  on  the  lake  was  suffi- 
cient to  stop  drilling.  However,  some  85  holes  about  5  feet  deep  and  8 
or  10  feet  apart  were  drilled  and  fired  along  the  proposed  cut.  The 
charged  used  was  about  5  pounds  to  the  hole.  The  material  was 
undoubtedly  loosened  somewhat  by  these  shots,  but  the  effect  was  less 
than  one  would  have  expected — ^less,  certainly,  than  it  would  have 
been  in  ordinary  rock. 

On  the  17th  of  November  the  whole  plant  was  brought  back  to 
Oswego  and  laid  up  for  the  winter.  During  the  time  it  was  employed 
the  dredge  removed  12,590  cubic  yards  of  sand  and  1,777  cubic  yards 
of  hard  material  from  the  channel. 

There  was  expended  in  connection  with  the  work  at  this  place  for 
labor  and  material  $5,841.96^  and  for  engineering  and  office  expenses 
$460.23. 

REMARKS. 

The  completion  of  the  project  requires  about  665  linear  feet  of  jetty 
extension  and  the  dredging  of  some  18,500  cubic  yards  of  hard 
•  material.  As  all  the  material  from  the  outer  end  of  the  jetties  to  the 
15-foot  curve  in  the  lake  appears  to  be  hardpan,  it  is  reasonable  to 
expect  that  a  cut  once  dredged  through  it  would  remain  open,  unless 
it  was  filled  by  sand  moving  out  beyond  the  ends  of  the  jetties  from 
the  beach. 

There  is  no  evidence  that  the  beach  sand  is  moved  out  as  far  as  this. 
Even  if  the  sand  does  move  out  and  deposit  in  the  cut  in  moderate 
quantities,  it  might  be  cheai)er  to  maintain  the  channel  by  occasional 
dredging  than  it  would  be  to  keep  the  increased  length  of  jetties  iu 
rei)air. 

It  is  proper  to  invite  attention  to  the  fact  that  the  United  States  has 
constructed  some  5,781)  linear  feet  of  jetties  and  breakwaters  at  this 
place,  of  which  4,004  feet  is  valuable  and  necessary  to  the  maintenance 
of  the  harbor.  The  rest  has  been  absorbed  by  the  advance  of  the 
shore  line,  and  further  repairs  to  it  will  probably  not  be  required. 

Four  thousand  nine  hundred  feet  of  jetty  work,  in  round  numbers, 
therefore,  must  be  kept  in  good  order.  As  elsewhere  explained,  it  is 
comi)osed  of  timber  cribs  filled  with  stone.  The  part  that  is  below  the 
water  is  not  subject  to  decay  and  only  needs  repairs  when  it  is  injured 
by  collisions  or  storms — accidents  of  unfrequent  occurrence. 

But  the  timber  which  is  above  water  and  which  forms  the  super- 
structure is  in  a  situation  very  unfavorable  to  its  durability.  Its  use- 
ful life  is  from  twelve  to  fit  teen  years.  It  is  not  wholly  decayed  at  the 
end  of  this  period,  but  it  ought  to  bo  renewed  before  its  strength  is 
too  much  impaired,  otherwise  it  is  liable  to  give  way  in  a  severe  storm 
and  great  daiunge  result  to  the  whole  structure. 

The  cost  of  the  superstructure  of  the  kind  used  here  is  about  $11  a 
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runuing  foot.  There  is  now  1,G92  feet  of  it  here  that  is  from  eleven  to 
sixteen  years  old.  It  needs  renewal  now^  and  will  cost  $19,000.  This 
sum  is  not  included  in  the  amount  required  to  complete  the  existing 
project. 

Name  of  harbor,  Little  Sodus  Bay,  New  York.  Collection  district,  Oswego,  N.  Y. : 
nearest  light-house,  Fair  Haven,  N.  Y. ;  a  fixed  white  light  of  the  fourth  order  near 
the  head  of  the  west  pier,  a  fog  bell  attached;  a  mast  range  light  at  the  inner  end 
of  west  pier.    Nearest  work  of  defense,  Fort  Ontario,  N.  i. 

Mmxey  statement 

July  1,  1893,  balance  unexpended ^ $6, 430. 35 

Juno  30,  1894,  amount  expended  during  fiscal  year 6, 308. 19 

July  1,  1894,  balance  unexpended 122. 16 

{Amount  (estimated)  required  for  completion  of  existing  project 52, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 

Little  Sodus  Harhw,  New  York,  during  fiscal  year  ending  June  SO,  1S94, 

ARRIVALS. 


Steameni. 

Sailing  vessels. 

B 

Num- 
ber. 

srges. 

Trade  engaged  in. 

Num- 
ber. 

Registered 
tonnage. 

Num- 
ber. 

Registered 
tonnage. 

Registered 
tonnage. 

Home,  vn.  lake 

1 
24                2.30^ 

12 
57 

2,546 
8,656 

17 
82 

5,760 

IPoreign,  on  lake 

22 

1,783 

22,090 

Total 

46 

4,177 

69 

11,202 

99 

27,859 

American  owneil 

g 

1,295 
2,882 

23 
46 

1,846 
9,357 

14 
85 

5, 179 

CanadiftP  owned 

22,680 

Sum  total,  214  arrivals;  43,238  registered  tonnage. 

DEPARTURES. 


Home,  on  lake 

20 
26 

1,482 
2,695 

4 
65 

421 
10.781 

4 
95 

1,795 
26,064 

Foreign,  on  lake 

Total 

40 

4,  in 

69 

11,202 

99 

27,830 

Sum  total,  214  departures;  43, 238  registered  tonnage. 

Greatest  draft  of  vessel feet. .    12. 6 

Greatest  tonnage  of  vessel registered  tonnage. .      679 

Greatest  load  of  vessel net  tons  coal. .  1. 167 


Receipts  and'shipn%ents  by  lake  at  Little  Sodtis  Harbor,  Xew  York,  during  the  fiscal  year 

ending  June  30,  1894, 


Merchan- 
dise. 

Receipts. 

Shipments. 

Trade. 

Fish.     '^^^j^eT^ 

Posts. 

Lumber. 

Merchan- 
dise. 

Coal. 

Home,  on  lake 

Xet  tons. 
2 

Xet  tons. 
22% 

Tons. 

Tons. 

Tons. 
9 

Xet  tons. !  Xet  tons. 
2            1-7.^7 

Foreign,  on  lake 

2,141 

247 

02,165 

Total 

2 

24 

2,141 

247  1                ft 

2 

63,922 

Naviffatiou  closed  November  30, 1893;  navigation  opened  April  9, 1894. 

For  tno  purpose  of  reduction  to  tons  weight  the  following  is  assumed :  Barrels  oil, 
7  equals  1  ton ;  M  lumber,  1  equals  1|  tons ;  crates  of  fruit,  20  equals  1  ton ;  railroad 
ties  and  poles,  12  equals  1  ton;  cords  of  wood  and  posts,  1^  equals  1  ton;  live  ani- 
mals, 1  equals  1  ton. 
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PP5. 

IMPROVEMENT  OF  HARBOR  AT  OSWEGO,  NEW  YORK. 

OBJECT. 

To  provide  a  basin  sufficient  for  the  needs  of  commerce  at  the  mouth 
of  the  Oswego  Kiver,  New  York,  on  Lake  Ontario,  and  to  secure  and 
maintain  a  navigable  channel  into  said  basin  and  river. 

PROJECT. 

1827. — To  inclose  by  break>vater8  a  western  basin  of  11  acres  area 
outside  the  bulkhead  line,  and  an.  eastern  basiu  of  9  acres  outside  the 
bulkhead  line,  sind  to  protect  the  entrance  channel  by  piers.  (Com- 
pleted 1829;  i>ier  extended  1869.) 

1870, — To  inclose  by  a  breakwater  of  crib  work  filled  with  stone  a 
western  basin  of  100  acres  area  outside  the  9-feet  curve  and  the  existing 
western  breakwater.    (Completed  in  1882.) 

1882, — To  build  an*  eastern  breakwater  on  the  alignment  of  the  west- 
ern, sheltering  an  eastern  basin.  But  little  work  was  done  upon  this 
structure,  and  in  1888  this  portion  of  the  project  was  abandoned  and 
the  few  cribs  that  had  been  sunk  were  removed. 

1S83, — To  build  spurs  projecting  from  lake  face  of  western  break- 
water for  the  purpose  of  breaking  the  accumulated  and  reflex  waves 
occasioned  by  that  breakwater,  which  have  rendered  the  entrance 
exceptionally  difficult  and  dangerous  during  storms.  (Completed  in 
1889.) 

1891, — To  make  permanent  and  to  shelter  the  western  entrance  to  the 
outer  harbor. 

1893, — To  improve  the  inner  harbor  by  the  removal  of  rock  so  as  to 
afford  a  depth  of  15  feet  at  extreme  low  water  for  a  distance  of  several 
hundred  feet  up  the  river. 

The  following  appropriations  have  been  made  for  this  work. 


March  20, 1826 

March  2, 1827 

May  19,1828 

March  3, 1829 

March  2, 1831 

March  2, 1831 

March  2, 1831 

March  2, 1831 

February  24, 1832 

March  2, 1833 

June  28,  1834 

.July  2,  1836 

March  3, 1837 

Jiily7.1838 

Juno  11,  1844 

Augrust  20, 1852 

August,  1860,  allotment 
transferred  from  Light- 
house   

June  28, 1864,  allotment 

Juno  23,  1866 

March  2, 1867 


$200.00 

33, 548.  64 

9, 583. 39 

7,472.00 

2, 812. 92 

18, 600. 00 

519. 00 

84.92 

19,000.00 

8, 400. 00 

30, 000.  00 

20, 000. 00 

15,  000. 00 

46,  067.  00 

20,  000. 00 

40,000.00 


30, 000. 00 
25,  000. 00 
45, 000.  00 
60, 000. 00 


July  25,  1868,  allotment. . . .  $20, 

April  10, 1869,  allotment- . . .  22, 

April  10, 1869,  allotment 6, 

July  11,  1870 50, 

March  3, 1871 100, 

June  10, 1872 100, 

March  3, 1873 100, 


June  23,  1874 75, 

March  3. 1875 90, 

August  14, 1876 90, 

Juno  18,  1878 90, 

March  3, 1879 90, 

June  II,  1880 90, 

March  3, 1881 50, 

August  2, 1882 80, 

July  5,  1884 80, 

August  6,  1886 71, 

August  10,  1888 100, 

September  19,  1890 30, 

July  13,  1892 40, 


000.00 
275.00 
000.00 
000.00 
000.00 

000.00 

000.00 
000.00 
000.00 
000.00 
000  00 
000.00 
000.00 
000.00 
000.00 
000.00 
250.00 
000.00 
000.00 
000.00 


Total 1,805,612.87 


PRESENT   WORKS. 


The  present  works  consist  of— 

(1)  The  inner  w^est  breakwater,  which  lies  wholly  within  the  outer 
breakwater,  by  which  it  has  been  superseded. 
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2)  The  inner  east  breakwater,  which  has  been  private  property  since 


(3)  The  fort  wharf,  which  constitutes  a  storage  place  for  harbor 
material. 

(4)  The  outer  west  breakwater,  whose  maintenance  constitutes  the 
principal  work. 

(5)  The  detached  spurs  outside  the  outer  breakwater,  two  of  which 
have  been  built,  and  of  which  two  more  are  proposed  to  shelter  the 
present  western  opening. 

(6)  The  deepening  of  the  entrance  and  river  channel  in  the  inner 
harbor. 

These  works  are  described  as  follows : 

(1)  The  inner  tcest  breakwater, — This  is  1,993  feet  long,  of  masonry 
and  crib  work  of  varying  widths,  and  was  built  between  1827  and  1837. 
It  is  composed  of  the  following  parts: 

Section  A,  the  shore  arm,  is  250  feet  long,  30  feet  wide,  and  has  a 
crib- work  base  built  in  1828,  with  superstructure  reconstructed  of  cut 
limestone  masonry,  in  parapet  form,  in  1837-'38,    In  fair  preservation. 

Section  B,  from  the  angle  eastward,  110  feet.  The  same  description 
as  the  last,  except  that  its  condition  is  ruinous. 

Section  C,  located  back  of  Section  B,  overlapping  it  and  extending 
past  it  a  distance  of  138.8  feet,  including  a  10-foot  passage  for  boats  cut 
through  its  cast  end  in  1884. 

This  section  is  of  crib  work,  22  feet  wide,  built  back  of  the  ruined 
masonry  structure  in  1854.  Its  superstructure  was  rebuilt  on  its  south 
or  harbor  face  in  1887,  and  on  its  lake  face  in  1891.  It  serves  to  shelter 
the  United  States  reservation  slip,  where  the  United  States  boats, 
scows,  and  dredge  are  moored,  and  to  provide  storage  pla-ces  for  timber 
needed  for  repairs. 

Section  D  is  838.2  feet  long,  in  prolongation  of  the  line  of  the 
masonry  portion  of  the  lake  arm  eastward,  and  extends  to  the  light- 
house pier  head. 

It  was  built  in  1828-'29,  and  its  superstructure  was  rebuilt  and 
repaired  in  1844,  1854, 1860,  1867,  1874,  and  was  burned  in  the  great 
fire  of  1881. 

It  was  transferred  to  the  Light-House  Department  in  1886  and  was 
rebuilt  by  the  Light-House  Department  in  1889,  in  parapet  form.  The 
superstructure  is  built  of  12  by  12  inch  pine  timber,  filled  with  loose 
stone  and  decked  with  3-inch  pine  plank.  It  is  27  feet  wide,  founded 
upon  the  original  crib  work  30  feet  wide.  At  the  west  end  of  this  sec- 
tion a  small  crib- work  jetty  has  just  been  built  in  1892, 12  feet  wide  and 
48  feet  long,  to  shelter  the  passageway  for  boats  from  the  outer  to  the 
inner  harbor.  The  jetty  is  formed  of  a  piece  of  parapet  and  of  old 
timber  from  the  1884  breach  in  the  outer  breakwater,  and  its  super- 
structure is  of  blocks  of  stone  taken  from  the  adjoining  lake  bottom. 
A  bridge  crosses  the  passageway  high  enough  to  permit  the  passage  of 
the  Life-Saving  Service  boat  at  extreme  high  water. 

Section  E  is  the  light-house  pier  head  of  irregular  form,  extending 
92  feet  on  prolongation  of  the  line  of  the  breakwater  and  132  feet  at  a 
right  angle  to  it  northward.  Upon  a  mass  of  loose  stone,  inclosed  by 
the  cribs  forming  the  pier-head  substructure,  stands  the  masonry  light- 
house which  was  built  in  1836.  The  cribs  were  built  in  1835,  and  its 
superstructure  was  repaired  and  rebuilt  repeatedly  until  the  transfer 
to  the  light-house  department  in  1886,  by  which  department  it  was 
last  repaired  in  1889. 
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Sec.tion  F  is  432  feet  long  in  prolongation  northward  into  the  lake  of 
the  pier  head  and  is  30  feet  wide.  It  is  not  included  in  the  transfer  to 
the  light-house  department.  It  was  built  in  1869-1871,  and  is  now 
undergoing  thorough  repair  for  the  first  time. 

{2)  The  inner  east  breakwater. — This  is  750  feet  long,  30  feet  wide, 
and  is  located  on  the  prolongation  eastward  of  the  line  of  the  inner 
west  breakwater,  from  whose  pier  head  it  is  distant  357  feet.  The 
Oswego  River  flows  between  them  into  the  lake. 

From  this  point  the  breakwater  extends  to  the  east  shore,  beneath 
Fort  Ontario.  It  was  built  in  1828-'29  in  the  same  manner  as  the  west 
breakwater.  It  was  repaired  in  1844,  and  1852  was  transferred  to 
Gerrit  Smith,  esq.,  whose  estate  since  185i&  has  owned  and  maintained 
it,  building  under  its  shelter  wharf  proi)erty  which  for  many  years 
was  very  valuable,  but  which  is  now  not  so  much  used  as  formerly.  In 
consequence,  the  breakwater  has  not  been  properly  maintained  for 
some  years  past,  and  it  is  now  in  a  damaged  state. 

{3)  The  fort  wharf. — This  is  the  landing  in  the  inner  harbor  for 
Fort  Ontario,  and  forms  a  part  of  the  United  States  reservation  per- 
taining to  that  fortification.  It  has  been  of  value  in  connection  with 
the  harbor  improvement  as  a  storage  place  for  timber  and  stone  and 
for  framing  and  launching  cribs.  It  has  a  water  front  of  about  250 
feet,  with  an  area  of  about  100  feet  by  200  feet.  The  crib  work  forming 
its  water  front  was  built  in  1839,  when  the  fort  was  built;  was  repaired 
in  1SC3,  when  the  fort  was  reconstructed,  and  has  recently  been  repaired 
above  line  of  no  decay  for  use  on  the  harbor  work.  It  is  now  in  good 
order. 

(4)  Outer  west  breakwater.. — This  is  6,033  feet  long,  inclosing  100  acres 
outside  the  9-foot  curve  of  what  was  formerly  the  open  lake  front  of 
the  city  and  of  the  inner  harbor.  It  starts  from  the  lake  shore,  nearly 
a  mile  westward  from  the  river  outlet,  and  extends  eastward  upon  a 
line  generally  parallel  to  the  lake  front  and  1,200  feet  from  it  to  a  point 
opposite  the  entrance  to  the  inner  harbor. 

The  breakwater  is  formed  of  timber  crib  work  filled  with  loose  stone 
and  is  35  feet  wide  throughout. 

Its  substructure  is  formed  of  cribs,  each  35  feet  long  and  35  feet 
wide,  a  few  of  those  built  last  being  of  double  this  length.  Its  super- 
structure is  also  timber,  and  is  now  in  parapet  form.  Its  height  on 
the  shore  arm  is  9 J  feet  above  extreme  low- water  level;  on  the  lake 
arm,  13.^^  feet. 

The  original  survey  for  the  location  of  this  breakwater  was  made  in 
September,  1869,  the  plan  was  approved  by  the  board  of  engineers 
March  30, 1870,  and  the  work  of  construction  was  begun  on  July  5, 1871. 
It  was  completed  in  July,  1882.  Its  details  are  as  follows,  all  of  the 
cribs  being  built  upon  essentially  the  same  plan  as  those  of  the  shore 
arm  next  described : 

The  shore  arm  is  916J  feet  long,  from  a  ledge  of  rock  forming  the 
shore  northeastward  into  the  lake  to  18  feet  depth  at  extreme  low 
water. 

Section  A  from  the  shore  846J  feet  was  built  in  1871-72  of  cribs  each 
35  feet  long  and  wide,  sunk  in  contact  with  each  other  upon  the  natural 
bottom,  the  cribs  being  built  to  tit  the  irregular  ledges  of  rock  on  which 
most  of  them  were  placed.  The  cribs  were  formed  of  12  by  12  inch 
hemlock  timber,  all  the  sticks  being  of  the  same  length — 35  feet. 

The  continuous  superstructure  built  the  same  season  upon  these 
cribs  was  formed  of  12  by  12  inch  pine  timber,  7  courses  in  height,  with 
horizontal  deck  8  feet  above  extreme  low  water,  ojf  3-inch  pine  plank 
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laid  crosswise,  3  inches  apart,  upon  C  by  12  inch  pine  joists,  loose  stone 
of  random  sizes  being  filled  in  to  the  top  of  the  joists.  The  planks  were 
fastened  by  9  by  i  inch  spikes,  and  by  six  longitudinal  bands  of  2  by  J 
inch  flat  iron.  Their  deck  was  maintained  by  annual  repairs  of  varying 
extent  every  year  from  the  first  until  the  rebuilding  of  the  super- 
structure upon  a  radically  different  model  in  1887.  It  has  required  no 
repairs  since. 

Section  B  is  70  feet  long  in  prolongation  of  the  last  section  to  the 
angle  of  the  lake  arm.  It  was  built  in  1871-'72,  at  the  same  time  and 
in  the  same  manner  as  the  last  section.  Its  superstructure  had  the 
same  frequent  repairs  until  1884,  when  with  the  following  section  the 
superstructure  was  renewed  in  parapet  form  of  the  1884  model. 

It  has  received  some  repairs  during  the  year  1892,  and  the  super- 
structure on  the  exposed  face  needs  repairs  below  water. 

Section  C  of  the  lake  arm  is  2,910  feet  long  from  the  angle  eastward. 
Points  upon  the  lake  arm  are  described  by  naming  their  distances  from 
the  angle,  measuring  along  the  axis.  It  was  built  in  1872-1877  of  cribs 
each  35  feet  long  and  wide,  of  depths  varying  from  18  to  30  feet.  The 
cribs  were  sunk  upon  the  natural  bottom  of  the  lake,  and  about  30  of 
the  first  ones  settled  more  or  less  irregularly  into  the  sand.  The  bot- 
tom upon  which  the  rest  stood  was  of  stones  and  gravel,  and  very  little 
settlement  took  place,  generally  about  1  to  2  feet  on  the  lake  surface. 

In  1884  the  entire  superstructure  was  renewed  in  parapet  form.  On 
December  8, 1884,  the  waves  of  an  exceptionally  severe  northwest  gale 
drove  140  feet  of  the  superstructure  through  into  the  harbor,  with  parts 
of  the  superstructure  down  to  9  feet  depth,  leaving  bulkheads  at  each 
side  of  the  break. 

The  opening  thus  made  through  the  breakwater  caused  so  marked 
an  improvement  in  the  sanitary*condition  of  the  inclosed  space  within 
the  harbor,  and  was  so  convenient  an  entrance  for  vessels  and  tugs,  that 
it  has  not  been  rebuilt,  and  will  be  made  a  permanent  opening.  Since 
the  building  of  the  1884  parapet  upon  this  section  of  2,910  feet  it  has 
received  damage  to  many  points  and  has  had  considerable  repair, 
though  much  less  than  required  by  the  original  flat  sui)erstructure. 

The  part  of  the  breakwater  which  is  in  a  condition  needing  close 
attention,  and  which  may  need  radical  repairs,  is  that  near  the  1884 
breach.  The  actual  breach  was  limited,  as  above  described,  to  140 
feet,  and  it  has  not  since  extended.  But  the  superstructure  was 
strained  and  its  joints  opened  for  100  feet  farther  on  each  side,  and  it  has 
only  been  maintained  by  closely  watching  it  and  by  putting  in  screw 
bolts  and  steel  plates  to  check  indicated  yielding.  The  exposed  face  of 
fill  the  cribs  of  the  substructure  below  water  from  the  angle  eastward  for 
about  700  feet  (including  the  140  feet  breach)  is  more  or  less  shaken, 
and  shows  signs  of  weakness. 

Section  D  is  570  feet  long  in  prolongation  of  the  last  section  east- 
ward. It  was  built  in  1877-1879  with  its  cribs  placed  upon  the  natural 
bottom,  some  being  double  the  usual  length,  and  with  continuous 
superstructure,  which  was  8  feet  high  with  a  flat  deck.  The  super- 
structure received  repairs  at  various  times,  and  in  1890-'91  it  was 
renewed  in  parapet  form,  in  connection  with  the  following  section. 

Section  E  is  9U0  feet  long,  in  continuation  of  the  lake  arm.  Its  cribs 
were  built  in  1880  and  differ  from  all  the  preceding  ones  in  that  they 
had  a  foundation  prepared  by  dredging  a  trench  in  the  natural  sand 
bottom  3  to  G  feet  and  55  feet  wide,  and  then  filling  it  with  random 
stone.  Its  superstructure  was  renewed  with  tliat  of  the  last  section  in 
1891. 

Section  F  is  490  feet  long,  in  continuation  of  the  lake  arm  to  the 
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eastern  angle.  The  cribs  were  built  in  1880-'82,  and  founded  upon 
random  stone  placed  in  a  trench  3  to  10  feet  deep  and  55  feet  wide. 
The  cribs  were  about  18  feet  deep,  and  the  original  superstructure  was 
built  eight  courses  high  with  a  flat  deck.  In  1^84:  the  parapet  super- 
structure was  built  upon  the  other,  all  of  white  pine,  without  the 
creosote  in  the  deck  and  supports  which  was  used  in  Section  C. 

It  was  damaged  by  a  schooner  which  was  wrecked  against  the  break- 
water in  1885,  but  the  shaken  timbers  held  together  until  1891,  when 
the  injury  was  repaired  in  an  effective  manner  by  screw-bolting  a  large 
steel  plate  to  the  face,  below  water,  and  filling  back  of  it  with  groat  of 
clear  cement. 

This  carries  the  description  to  the  east  end  of  the  lake  arm,  where  the 
channel  arm  extends  southward,  inclosing  the  beacon  crib. 

Section  G,  the  channel  arm,  is  24C  feet  long  from  the  south  side  of  the 
lake  arm,  with  which  it  makes  about  a  right  angle  and  extends  inward. 
It  was  built  in  1882,  its  cribs  being  placed  upon  a  foundation  of  random 
stone,  filling  a  trench  dredged  4  to  10  feet  in  the  natural  sand  bottom, 
where  the  depth  of  water  was  20  feet  and  the  sand  15  or  more  feet 
deeper. 

The  superstructure  on  the  first  62  feet  next  the  lake  arm  had  ori^- 
nally  a  flat  deck  G  feet  above  extreme  low  water,  and  the  parapet  was 
atlded  in  1882,  like  that  on  the  preceding  section.  The  inner  184  feet 
has  still  the  flat  deck,  but  its  change  to  parapet  form  is  part  of  the 
l>rqiect. 

Its  inner  angle  was  cut  into  12  feet  below  water  b}'-  a  barge  in  1891, 
requiring  extensive  repairs. 

The  detached  spurs, — Under  the  project  of  1883  two  or  more  detached 
spurs  outside  of  the  outer  breakwater  \^ere  provided  for.  Of  these  two 
have  been  built;  one,  situated  250  feet  west  of  the  eastern  end  of  the 
breakwater,  was  built  in  1885 ;  the  other,  situated  midway  of  the  length 
of  breakwater,  was  built  in  1889.  The  nrst  one  consists  of  a  single  crib 
100  feet  long,  40  feet  wide,  and  25  feet  deep,  with  4-inch  close  floors  4 
feet  above  the  bottom  and  with  vertical  sides  to  mean  water  level.  It 
is  placed  with  its  long  axis  at  a  right  angle  to  the  face  of  the  break- 
water, and  is  separated  from  the  latter  by  a  space  of  10  feet. 

The  natural  bottom  at  the  place  was  of  sand  15  or  more  feet  deep,  and 
a  trench  was  dug  for  each  side  and  each  end  of  the  crib  10  feet  deep  and 
15  feet  wide  at  bottom,  and  this  trench  was  filled  with  random  stone. 

The  riprap  base  thus  formed  e'Xtended  10  feet  outside  of  the  crib  line 
all  around.  It  was  leveled  at  21  feet  below  extreme  low  water,  and  the 
crib  sunk  upon  it.  It  was  undermined  by  the  wave  action  along  the 
west  face,  and  in  1888  tbe  west  side  had  settled  to  7  or  8  feet  lower 
thjin  the  east  side.  It  now  stands  in  this  position.  Large  amounts  of 
dredge  material,  stone,  gravel,  etc.,  have  been  deposited  along  the  west 
side,  filling  it  up  to  10  feet  depth,  and  the  structure  appears  secure 
from  further  settlement.    It  has  not  since  been  repaired. 

The  second  detached  spur,  built  in  1889,  was  located  2,600  feet  west- 
ward of  the  eastern  end  of  the  breakwater,  about  midway  of  its  length. 
It  also  is  placed  with  its  long  axis  at  a  right  angle  to  the  breakwater 
face  froifi  which  a  10-foot  space  separates  it.  Its  length  is  150  feet, 
with  a  bottom  width  of  40  feet,  a  surface  width  of  .26J  feet,  and  a  top 
width  of  14  feet. 

The  sides  slope  regularly  from  5  feet  above  the  bottom  to  the  top  of 
the  superstructure.    It  has  not  since  been  repaired. 

It  now  needs  some  additional  stone  filling,  as  a  recent  examination 
shows  that  the  upper  portion  is  empty,  probably  due  to  settlement  of 
its  filling. 
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HARBOR  DREDGING   AND  RIVER   CHANNEL. 

1817, — The  first  dredgiDg  of  which  there  is  record  was  done  in  1847, 
when  a  gravel  bar  which  had  formed  across  the  river  channel,  appar- 
ently about  1,000  feet  inside  the  breakwater,  was  removed  at  private 
expense. 

1855. — The  next  was  in  1855,  when  the  United  States  dredge,  under 
direction  of  the  engineer  in  charge,  was  engaged  m  deepening  the 
entrance  to  the  river  near  the  head  of  the  upper  island  at  the  expense 
of  the  city. 

1861. — This  dredge  was  sold  in  1861,  for  lack  of  funds  to  maintain  it. 
No  other  dredging  is  reported  up  to  this  date  and  it  is  not  likely  that 
any  had  been  done,  as  the  harbor  and  its  entrance  had  a  general  depth 
in  excess  of  the  draft  of  the  lake  vessels. 

1866-^69. — In  1806  the  inner  harbor  adjoining  the  west  breakwater 
was  too  shoal  to  accommodate  the  increased  draft  of  vessels  to  12  feet, 
and  its  dredging  was  commenced.  The  quantity  and  price  of  excava- 
tion is  not  stated,  but  $29,451  was  thus  expended  to  June  30, 1867, 
wlion  about  $12,000  was  estimated  as  the  cost  of  completing  it.  The 
work  was  continued  and  finished  in  1868  and  1869, 12  feet  depth  at 
extreme  low- water  level  being  reported  in  the  west  inner  harbor. 

1881, — No  further  dredging  was  done  until  June,  1881,  when  work 
under  contract  was  begun  for  deepening  the  river  channel  from  the 
entrance  near  the  light-house  to  the  head  of  the  island  at  the  foot  of 
Schuyler  street,  for  a  length  of  1,426  feet  and  a  width  of  125  feet. 
This  deepened  to  15  feet  below  extreme  low-water  level  the  west  half 
of  the  river  channel,  outward  from  the  south  line  of  Schuyler  street, 
excepting  a  small  area  next  the  upper  island  wharf,  where  bed  rock 
prevented  dredging  below  12  feet.  Twenty  three  thousand  one  hun- 
dred and  ninety-two  cubic  yards,  at  70  cents  per  yard  in  scows,  were 
removed  in  1881.  The  material  taken  out  was  gravel  and  stones,  with 
many  large  pieces  of  bed  rock,  brought  down  by  ice  from  the  riverbed 
in  the  rapi(ls  above  the  city,  the  thickness  of  "the  layer  worked  upon 
by  the  dredge  varying  from  1  to  6  feet.  Before  beginning  work  many 
borings  were  made  in  the  area  to  be  worked  upon,  to  determine  whether 
the  channel  could  be  made.  Bed  rock,*  with  12  feet  depth,  was  found 
beneath  the  loose  deposit,  extending  out  50  feet  into  the  channel  from 
the  east  and  west  island  wharves,  just  north  of  Schuyler  street.  No 
attempt  was  made  to  remove  this. 

1883-'^84. — In  September,  1883,  dredging  was  resumed  to  deepen  the 
east  half  of  the  channel.  This  was  done  at  30  cents  per  cubic  yard  in 
scows,  and  was  completed  in  July,  1884  5  34,123  cubic  yards  were 
removed.  The  material  consisted  of  gravel,  stone,  and  rock,  and  was 
dumped  upon  the  prolongation  eastward  of  the  line  of  the  east  break- 
water to  serve  as  a  foundation  for  the  proposed  eastern  extension  of 
that  work.  The  depth  which  was  made  increased  from  15  feet  at  the 
upper  end  to  17  feet  at  the  lower  end  to  allow  for  rise  and  fall  of  waves. 

1883. — In  1883,  without  cost  to  the  United  States,  there  was  also 
dredged  from  the  inner  west  harbor  5,000  cubic  yards  of  gravel  for 
wharf  filling. 

1887. — Up  to  this  time  the  draft  of  vessels  had  been  limited  to  12 
feet  by  the  depth  that  could  pass  the  Welland  Canal,  but  in  1887  this 
was  increased  to  14  feet,  and  the  inner  harbor,  above  the  limit  of  the 
dredging  of  1884,  was  too  shallow,  except  at  a  high  stage  of  the  lake. 

1890. — During  1890  and  1891  rock  excavation  to  16  feet  depth  was 
done  at  private  cost  to  extend  the  channel  above  described  up  to  the 
Marine  elevator  (the  most  northern  one  on  the  east  side)  and  to  the 
ENG  94 156  ^ 
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New  York,  Ontario  and  Western  Eailroad  coal  trestle  on  the  upper 
east  island  wharf.  This  at  once  increased  the  available  depth  of  the 
harbor  to  10  feet,  and  large  steamers  came  to  nse  it  before  the  work  was 
fttlly  complete. 

1891. — In  1891  the  clearing  oft*  of  loose  material  from  the  bed  rock 
was  continued  by  the  United  States  up  to  the  north  line  of  Caynga 
street,  a  farther  distance  of  900  feet  for  240  feet  width,  leaving 
undredged  100  feet  next  the  wharves  on  each  side.  Over  this  area  the 
effective  depth  was  increased  2  or  A  feet,  the  rock  shoaling  from  15 
feet  at  the  north  end  of  the  work  to  7^  feet  at  the  south  end.  Sixteen 
thousand  eight  hundred  and  forty-five  cubic  yards  were  removed  at 
23J  cents  in  scows.  In  addition  there  were  many  pieces  of  ledge  rock 
which  the  dredge  could  not  raise  which  were  taken  out  by  the  United 
States  hired  labor  with  a  derrick  boat.  The  aggregate  was  about  78 
cubic  yards,  costing  an  average  of  $7.58  per  yard.  After  completing 
this  the  ridges  of  gravel  and  stones  were  leveled  oft*  by  dragging  a  bar 
of  railroad  iron  over  the  bottom. 

ISOJS^.— In  1892  the  United  States  dredge  was  employed  to  remove  a 
ridge  of  sand  20  to  50  feet  wide  which  had  formed  in  the  outer  harbor 
along  the  harbor  face  of  the  outer  breakwater  by  the  material  washed 
over  and  through  it.  This  work  began  at  Station  3075,  and  extended 
thence  westward  to  Station  1400.  The  deposit  had  reduced  the  origi- 
nal depth  of  about  17  feet  to  10  or  12  feet,  and  its  removal  required  the 
dredging  of  10,010  cubic  yards,  including  385  cubic  yards  of  stone  crib 
filling,  which  was  saved.  The  dredge  also  reopened  in  1892  the  boat 
passage  which  was  originally  dredged  through  the  inner  old  breakwater 
to  the  outiBr  harbor  in  1884. 

lS93.^The  act  of  Congress  approved  March  3, 1893,  authorized  the 
unexpended  balance  of  the  current  appropriation  to  be  applied  to  the 
removal  of  rock  within  the  harbor  lines  to  a  uniform  depth;  and  in  x>nr- 
suance  thereof  3,170  cubic  yards  of  solid  rock,  measured  in  place,  was 
drilled,  blasted,  and  removed,  at  a  cost  of  $8,957.50.  During  the  same 
season  a  dredging  plant  was  hired  for  131 J  hours  to  remove  a  shoal 
near  the  light-house  at  the  entrance  to  the  inner  harbor,  2,806  cubic 
yards  of  gravel  and  loose  stone,  were  removed  at  a  total  cost  of  $086.25. 

OPERATIONS. 

The  project  approved  April  14, 1893,  for  the  removal  of  about  3,000 
cubic  yards  of  solid  rock  from  the  inner  harbor  near  the  river  month 
was  in  process  of  execution  at  the  beginning  of  the  fiscal  year.  The 
object  of  this  improvement  was  to  secure  in  this  portion  of  the  harbor 
a  uniform  depth  of  not  less  than  15  feet  at  low  water,  which  would 
enable  vessels  of  this  draft  to  reach  certain  grain  elevators  and  coal 
trestles  at  any  stage  of  the  lake. 

The  firm  of  Kingston,  Rogers  &  O'Brien,  of  Buffalo,  N.  Y.,  were 
hired  to  do  this  work.  They  were  paid  $2.75  a  cubic  yard,  measured 
in  place,  for  all  rock  removed  from  within  the  given  area.  Noi>ayment 
was  made  for  rock  which  it  was  necessary  to  remove  below  the  15-foot 
plane  in  order  to  secure  the  required  depth  throughout,  nor  for  any  loose 
material  that  was  lying  on  top  of  the  solid  rock.  The  work  was  begun 
by  the  contractor  on  May  4,  1893,  and  completed  in  the  following  Sep- 
tember;  3,170  cubic  yards  of  solid  rock  were  removed  by  drilling,  blast- 
ing, and  dredging.  The  cost  of  this  work  was  $8,957.50,  exclusive  of 
engineering  and  office  expenses,  of  which  sum  $5,730  were  expended 
during  the  present  fiscal  year. 
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The  result  of  this  work  was  to  extend  the  deep  water  about  300  feet 
up  the  river.  It  ought  to  be  extended  farther,  but  even  as  it  is  the 
efiect  has  been  very  beneficial  to  the  commerce  of  Oswego.  Notwith- 
standing the  general  business  depression,  the  shipment  of  anthracite 
coal  from  this  port  during  the  past  year  has  been  larger  than  ever 
before,  and  the  increase,  I  am  informed,  has  been  mainly  from  the  tres- 
tles benefited  by  this  improvement.  It  is  an  interesting  fact  that  the 
shipment  of  coal  during  the  last  month  of  the  fiscal  year  was  greater 
than  that  of  any  previous  month  in  the  history  of  the  port,  and  the 
shipment  on  the  last  day  of  the  year,  which  was  over  10,000  net  tons, 
was  greater  than  that  on  any  previous  day. 

It  Is  also  worthy  of  note  that,  as  another  result  of  this  improvement, 
several  cargoes  of  wheat  have  been  received  here  direct  from  Duluth 
for  through  shipment  to  New  York,  being  the  first ''  through  wheat,"  as 
I  am  informed  by  shippers,  that  has  come  here  for  more  than  ten  years. 
I  am  also  informed  that  whfeat  is  now  being  carried  from  Duluth  to 
New  York  by  lake  and  canal  via  Oswego  for  4 J  cents  a  bushel,  a  rate 
which  certainly  must  enable  this  route  to  command  a  fair  share  of  the 
business. 

By  authority  of  the  Chief  of  Engineers,  the  dredging  plant  belong- 
ing to  Edward  J.  Hingston  was  hired  at  the  rate  of  $7.50  an  hour  to 
remove  a  shoal  near  the  light-house  at  the  entrance  to  the  inner  har- 
bor, which  shoal  was  proving  an. obstruction  to  navigation.  Work  was 
begun  on  the  31st  of  August  and  completed  on  the  19th  of  September; 
131^  working  hours  were  required  to  accomplish  the  desired  result; 
2,806  cubic  yards  of  gravel  and  loose  rock  were  removed,  which  gave 
a  depth  of  channel  of  17  feet  at  low  water.  This  dredging  developed 
the  fact  that  the  work  done  here  under  contract  in  1883  had  not  secured 
a  depth  of  1  <  feet  throughout  the  channel,  as  was  generally  supposed; 
for  bed  rock  was  discovered  in  certain  places  near  the  edge  of  the 
channel  at  a  depth  of  13  feet,  and  this  rock,  of  course,  never  could 
have  been  removed.  No  attempt  was  made  to  remove  it  at  the  present 
time,  for  there  is  sufficient  width  of  channel  having  the  required  depth 
for  the  present  requirements  of  commerce.  The  cost  of  removing  the 
shoal  was  $986.25. 

Repair  of  breakwater. — A  bad  place  was  discovered  in  the  outer 
breakwater  jit  a  x)oiut  just  west  of  the  second  spur  crib.  The  35  foot 
crib  that  formed  substructure  at  this  place  was  in  a  very  bad  condi- 
tion. Several  sticks  of  timber  had  been  torn  away  from  the  lake  face 
of  the  crib,  forming  an  opening  about  5  feet  high  and  20  feet  long  at 
and  below  the  water  line.  Through  this  opening  a  large  amount  of 
stone  filling  had  escaped,  completely  emi)tying  two  pockets  of  the 
superstructure,  and  partly  emptying  a  third. 

To  repair  this  break,  two  large  blocks  of  concrete,  each  about  8  feet 
by  10  feet,  by  14  feet  high,  were  constructed  to  fill  the  pockets.  The 
concrete  was  mixed  on  the  top  of  the  parapet,  and  was  deposited  ia 
suitable  molds,  made  of  4-inch  plank.  These  molds  were  suspended 
over  the  pockets,  and  were  gradually  lowered  with  jackscrews  as  the 
concrete  was  built  up.  So  the  upper  surface  of  the  concrete  was 
always  kept  above  water.  The  finished  blocks  weighed  about  90  tons 
each.  These  two  blocks  are  still  in  place,  though  they  have  settled 
down,  due  to  the  stone  filling  escaping  from  beneath  them,  some  4  or 
5  feet.  Three  attempts  were  made  to  place  a  similar  block  in  the 
partly  emptied  pocket,  but  each  time  the  block  was  utterly  destroyed 
by  a  storm  before  it  had  time  to  set.  Owing  to  the  lateness  of  the 
season  and  the  extreme  cold  weather  work  was  necessarily  suspended. 
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In  the  meantime  the  coiulition  of  the  foundation  erib  has  become  worse 
and  worse.  Several  more  courses  of  timber  have  broken  away  from 
it  on  the  lake  face,  and  the  liole  in  it  is  now  35  feet  long,  the  full  length 
of  the  (Tib,  and  much  more  stone  has  gone  out  of  it. 

The  superstructure,  which  is  now  a  mere  shell  at  this  point,  spans 
the  opening  like  a  bridge.  It  has  only  been  prevented  from  being 
breached  by  the  waves  by  the  inertia  of  the  massive  concrete  blocks 
before  described.  As  soon  as  these  blocks  settle  a  little  lower  they 
will  no  longer  aftbrd  any  support  to  the  superstructure,  which  will  then 
doubtless  be  broken  through  by  the  first  heavy  storm,  and  a  complete 
breach  will  bo  formed  in  the  breakwater.  It  is  a  marvel  to  me  that 
this  has  not  occurred  already. 

Complete  and  thorough  rex>airs  will  be  required  at  this  place.  The 
wreck  of  the  submerged  crib  will  have  to  be  entirely  dredged  up,  and 
a  new  crib  built  and  sunk  in  its  place.  Upon  this  a  new  super- 
structure will  have  to  be  built  and  bonded  into  the  superstructure  on 
each  side  of  the  break.  These  repairs  will  cost  $10,000.  The  neces- 
sity for  this  expenditure  was  not  foreseen  at  the  time  of  making  my  last 
annual  report.  But  the  matter  has  been  brought  to  the  notice  of  the 
Committee  on  Rivers  and  Harbors  at  a  special  hearing  that  they 
accorded  me  in  April,  1894. 

In  addition  to  these  repairs  made  or  attempted  to  be  made,  as  before 
described,  minor  repairs  have  been  made  to  the  breakwater  from  time 
fo  time  as  they  were  required ;  broken  x^lank  were  replaced  and  stone 
filling  added  when  needed.  The  total  amount  exx>ended  for  repairs 
was  $1,984.  GG. 

The  plant  belonging  to  the  work  has  been  cared  for  and  repaired  as 
required.  The  timber  on  hand,  which  began  to  show  some  signs  of  the 
discoloration  which  precedes  decay,  was  all  replied  this  spring.  In 
order  that  the  upper  line  of  the  rock  excavation  in  the  inner  harbor 
might  be  plainly  visible  to  the  pilots  of  vessels,  I  caused  it  to  be  marked 
by  two  large  wooden  spar  buoys. 

The  amount  expended  for  care  and  repair  of  plant,  etc.,  is  $1,099.23, 
and  for  all  engineering  and  office  expenses,  $2,895.40. 

RE3IARK8. 

The  removal  of  what  had  been  built  of  the  east  breakwater,  thus 
abandoning  that  portion  of  the  ])roject  which  callied  for  an  eastern 
basin,  leaves  the  whole  in  a  rather  unsatisfactory  condition. 

The  entrance  to  the  western  basin,  which  would  have  been  sheltered 
by  the  east  breakwater,  is  now  exposed  to  the  full  force  of  the  north- 
east gales,  and  at  the  same  time  it  is  almost  impossible  for  a  sailing 
vessel,  unaided  by  steam,  to  enter  the  Avest  basin  at  all  when  driven 
by  a  strong  wind  from  the  northwest. 

I  am  of  the  opinion  that  the  east  breakwater  will  have  to  be  built 
either  as  originally  proposed  or  else  in  some  modified  form  before  the 
harbor  will  be  entirely  safe  and  satisfactory. 

The  present  project  permits  the  break,  140  feet  long  in  the  outer 
breakwater  near  the  shore  arm,  to  be  left  open,  and  proposes  the  con- 
struction of  two  properly  located  spur  cribs  to  i)rotect  the  entrance. 
The  cribs  adjacent  to  the  break  are  considerably  shaken  and  need 
extensive  repairs,  and  the  spur  cribs  should  be  built  as  soon  as  possible. 

The  whole  work  will  cost  about  $75,000. 

It  is  proper  to  invite  attention  to  the  fact  that  the  United  States  has 
constructed  seme  8,77G  linear  feet  of  iners  and  breakwaters  at  this 
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place,  of  which  6,466  feet  is  valuable  and  necessary  to  the  maintenance 
of  the  harbor.  The  rest  has  been  superseded  by  the  construction  of 
new  breakwater,  or  disposed  of  to  other  departments  of  the  Govern- 
ment or  to  private  individuals,  and  further  repair?  to  it  will  probably 
not  be  required.  Six  thousand  eight  hundred  feet  of  pier  work,  in 
round  numbers,  therefore,  must  be  kept  in  good  order.  As  elsewhere 
explained,  it  is  composed  of  timber  cribs  filled  with  stone.  The  part 
that  is  below  water  is  not  subject  to  decay,  and  only  needs  repairs 
when  it  is  impaired  by  collisions  or  storms,  accidents  of  unfrequent 
occurrence.  But  the  timber,  which  is  above  water  and  which  forms  the 
superstructure,  is  in  a  situation  very  unfavorable  to  its  durability.  Its 
useful  life  is  from  twelve  to  fifteen  years.  It  is  not  wholly  decayed  at 
the  end  of  this  period,  but  it  ought  to  be  renewed  before  its  strength 
is  too  much  impaired,  otherwise  it  is  liable  to  give  way  in  a  severe  storm 
and  great  damage  result  to  the  whole  structure. 

The  cost  of  the  superstructure'of  the  kind  used  here  is  about  $40  a 
running  foot.  There  is  now  3,716  feet  of  it  here  that  is  from  eleven  to 
sixteen  years  old.  It  needs  renewal  now  and  will  cost  $150,000.  This 
sum  is  not  included  in  the  amount  required  to  complete  the  existing 
project. 

Name  of  haibor,  Oswego.  N.  Y.  |  collection  district,  Oswego,  N.  Y. ;  nearest  ligbt- 
houso,  Oswego,  N.  Y. ;  a  fixed  white  light  of  the  third  order  at  the  eastern  end  of 
the  old  west  breakwater;  a  fixed  red  light  of  the  fourth  order  on  the  eastern  end  of 
the  outer  west  breakwater;  a  fog  bell  attached.  Nearest  works  of  defense,  Fort 
Ontario,  N.  Y. 

Money  statement. 

July  I,  1893,  balance  unexpended $18,818.12 

Juno  30,  1891,  amount  expended  during  fiscal  year 13, 295. 54 

July  1,  1894,  balance  unexpended 5, 522. 58 

July  1,  1894,  outstanding  liabilities 120*  12 

July  1,  1894,  balance  available 5,402.  4J(j 

{Amount  (estimated)  required  for  completion  of  existing  project 85, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1896    85, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 

Oswego  Harbor,  Xew  York ,  for  fiscal  year  ending  June  30,  1894. 
AliRlVALS. 


St 

Xo. 

337 
102 
413 

i 
earners. 

Sailing  vessels. 

Trade  engaged  in. 

On  lake. 

On  river. 

Kegistered 
tonnage.    { 

1 
86,080  ' 
11. 118  , 
93,727  ' 

Xo. 
209 

Kegistered 
tonnage. 

25, 619 

Xo. 

114 

Registered 
tonnage. 

25,908 

Xo. 

Kegistered 
tonn.igo. 

Home,  on  lake 

Home,  on  river 

590 

V)  (vwi 

Foreign,  on  lake 

620 

125, 366 

391 

103, 215 

1 

Total 

852 

573 
270 

101, 825  , 

829 

ifin  (iRii 

505 

129  1**3  j    590              «9  ^^^ 

fio  Ann 

American  owned 

138,  QIC  1 
53,809  ' 

258             49, 763 
569           101.222 

224 
281 

46  434       ''^^^ 

Canadian  owned 

82, 689 

1                ' 

1 

Sum  totjil,  2,776  arrivals;  554,533  registered  tonnage. 

Arrivals,  1802,  2,791 ;  tonnage,  516,960.    Arrivals,  1803, 2,697 ;  tonnage,  543,023. 
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Otwego  HarhoTj  New  York,  for  fitcal  year  ending  June  SO,  1S94 — Continued. 

DEPAKTURES. 


Steamers. 

Sailing  vessels. 

Bargea. 

Trade  engaged  in. 

On  lake. 

On  river. 

No. 

Kegistercd 
tonnage. 

235 

Registered 
tonnage. 

No. 
72 

liogiatered 
tonnage. 

No. 

Registered 
tonnage. 

Home,  on  lake 

407 
102 
341 

119,837 
11,118 
50, 701 

38.843 

17, 819 

Heine  on  river      ...... 

590 

82,600 

Koreifim.  on  lake 

585 

110.  SI0 

381 

107  A.'» 

"■'     - 

Total 

850 

187,656  i     820  !         140.362 

463          I2.'i.i74 

590 

82  600 

• 

Sam  total,  2,723  departures;  545,092  registered  tonnage. 

Greatest  draft  of  vessel feet . .    15. 4 

Greatest  tonnage  of  vessel registered  tonnage. .  1, 310 

Greatest  load  or  vessel net  toua . .  1, 79<J 

Receipts  and  shipments  by  lake  and  Hver  at  Oswego,  N,  Y.,for  ike  fiscal  year  ending 

June  SO,  1894. 


Trade. 


Receipts. 


Pas- 
sen- 
gers. 


Grain. 


Net      Net  \  Net      Net 
tons.    tont. '  tons.    tona. 

Home,  on  lake. .    1, 272  37, 595 1  2,  442!        69 

Home,  on  river |  1, 746 10, 479 11 ,  780! 

Foreign,  on  lake  I  l,419j  5,507 


I 


iMer- 
Coal.  I  chac- 
'  dise. 


I 


Fish. 


982,      156 


Oil. 


Net 
tons. 


Total I  2,69144,84810,47915,204       215 


Lum- 
ber, 
etc. 


Ton*. 

4,559 

328 

161, 530 


Shipments. 


Pas- 
son- 
gers. 


Grain 


2,024 

i.ois 


Net 
tons. 


15,903 
308 


166,417   3,037,16,211 


Coal. 


Net 

tons. 
227,093 
5,180 
388,317 


620,590 


Mer- 

chan 
dise. 


Net 
tons. 
1.68! 
8.404 
2,350 


Oil. 


Lum- 
ber. 


Net 

tons.  I  Tons. 


50 


32 


16,500 
44,688 


12.443 


88  61,188 


NaviKfttioii  closed  December  8,  1893 ;  navijB;ation  opened  March  30,  1894. 

For  the  purpose  of  reduction  to  tons'  weight  the  following  is  assumed:  Barrels 
oil,  7  equal  1  ton;  1,000  feet  lumber  equal  1^  tons;  crates  fruit,  20  equal  1  ton; 
railroad  ties  and  poles,  12  equal  1  ton;  cords  wood  and  posts,  1  equals  1^  tons;  live 
animals,  i  equal  1  ton. 


P  P  6. 


IMPROVEMENT  OF  HARBOR  AT  SACKETTS  HARBOR,  NEW  YORK. 

OBJECT. 

To  deepen  the  natural  harbor  formed  by  Ship  House  Point  over  an 
area  of  about  15  acres  to  12  feet  at  extreme  low  water.  This  project 
was  adopted  in  1881.  Previous  to  this,  in  1826-'28,  $6,000  had  been 
expended  for  the  same  purpose. 

PRESENT   PROJECT. 

To  limit  the  excavation  to  an  area  of  about  6  acres  and  to  define  the 
entrance  and  provide  a  mooring  place  by  building  a  crib  18  feet  square 
upon  the  point  of  the  shoal  extending  into  the  harbor  from  the  end  of 
Ship  House  Point. 

Also  to  check  shore  drift  by  extending  a  jetty  across  the  end  of 
Ship  House  Point  from  the  crib  above  described  to  the  bay  outside 
the  point. 
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The  following  appropriations  have  been  made  for  this  work : 

May  20, 1826 $3,000 

May  23, 1828 3,000 

August  2, 1882 7,000 

August  11, 1888 2,00a 

Total   15.000 

PRESENT   WORKS. 

A  crib  18  feet  square  has  been  built,  as  proposed  in  the  project;  a 
jetty  of  stake  and  fascine  work,  loaded  with  stone,  has  been  completed 
for  a  distance  of  164  feet,  and  about  24,000  cubic  yards  of  material 
have  been  dredged  from  the  sheltered  area,  giving  a  depth  of  12  feet 
at  extreme  low  water. 

OPERATIONS. 

None  other  than  the  collection  and  reporting  of  commercial  statis- 
tics. 

REMARKS. 

This  harbor  is  formed  by  a  natural  spur  of  loose  rock  and  gravel,  about 
800  feet  in  length,  extending  in  an  easterly  direction  from  the  shore,  so 
as  to  form  a  small  sheltered  bay,  and  the  value  of  the  harbor  depends 
ui)ou  the  preservation  of  this  natural  spur  or  breakwater. 

During  the  war  of  1812  the  United  States  began  the  construction  of 
a  large  naval  vessel  upon  this  spur.  The  vessel  was  never  launched, 
work  on  it  having  been  stopped  by  the  treaty  of  peace;  but  the  vessel 
was  cared  for  for  a  great  many  years,  and  incidentally  the  site  on  which 
it  stood  was  prevented  from  washing  away,  due  to  wave  action.  A  few 
years  sigo  the  vessel  was  sold  and  broken  up,  and  since  then  this  spur 
has  not  been  cared  for,  and  consequently  is  slowly  being  destroyed  by 
the  seas.  It  is  not,  however,  exi>osed  to  very  heavy  waves,  and  can  be 
protected  by  a  rough  wall  of  blocks  of  stone  of  one  or  more  tons  in  weight 
built  parallel  to  it  and  from  50  to  100  feet  in  advance  of  it,  where  the 
water  is  about  6  feet  deep.  This  stone  can  be  advantageously  obtained 
from  quarries  in  the  neighborhood,  and  it  is  estimated  that  it  can  be 
put  in  for  about  $3  a  cubic  yard.  Five  thousand  dollars  could  be 
advantageously  applied  to  this  purpose  and  would  be  sufficient  to  com- 
plete the  proi>osed  wall.  No  more  dredging  seems  to  be  necessary  at 
present. 

Name  of  harbor,  Sacketts  Harbor,  N.  Y. ;  collection  district,  Cape  Vincent,  N.  Y. ; 
nearest  light-Louse,  Sacketts  Harbor,  N.  Y. ;  a  fixed  white  light  of  the  fifth  order  on 
Horse  Island,  1^  miles  west  of  town ;  nearest  works  of  defense,  Fort  Ontario,  N.  Y. 

Money  statcmenL 

July  1, 1893,  balance  unexpended $^411. 26 

June  30, 1894,  amount  expended  during  fiscal  year 93. 52 

July  1, 1894,  balance  unexpended 317. 74 

(Amount  (estimated )  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  bo  profitably  expondeil  in  fiscal  year  ending.lune 30, 1896      5,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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COMMKRCIAI.   STATISTICS. 

Sackeils  Harbor y  X.  3'.,  during  fiscal  year  ending  June  off,  I89i. 
ARRIVALS. 


Steamers. 


Sailiug  vcaaela. 


Tradt^  ciigapo<l  in. 


!Num-     Registered     Nuni- 
ber.        touna};c.        ber. 


Ilonic  ou  lake  . . . 
'^^oreigii  on  lake. 


36 ; 

5  I 


1,760 
461 


8G 

4  ! 


Registered 
tonnage. 


448 


Total  . 


*1  I 


2,221  I 


American  owned  . 
Canadian  owned . . 


Sum  total.  131  arrivals;  5,441  registered  tonnage. 

DEPARTURES. 


1,714  I 
507  ' 


90  j  3. 220 

86^ 
4 

I 


2, 772 
448 


Home  on  lake  . . . 
Foreign  on  lake. 


Total . 


37  I 


1,011 
310 


41 


2,221 


90 


332 


3,2:90 


Slim  total,  131  departures;  5,441  registered  tonnage. 

Greatest  draft feet..    10 

Greatest  tonnage registered  tonnage. .  197 

Greatest  load net  tons..  224 

Receipts  and  shipmenls  by  lake  at  Sacketts  Harbor,  X.  Y.,  during  fiscal  year  ending  June 

30,  1S94, 


Passen 


Hont^  on  lake  — 
Foreign  on  lake. 


Receipts. 

I   Posts      Her-   j 
^^^         «i»d       chan-  i   Hay. 
e«"-      wood.  I    disc.    I 

yet  tons.  Set  toni.Xet  t(m$. 

! I        809       1,853 

432    


Total ' 1,241 


1,853 


Coal. 


Lum- 
ber. 


Shipments . 


Passen- 
gers. 


Mer 
chan- 
diae. 


Set  Urns.'  Tom. 
3,711  I       425 


3,711 


425 


yettotu 
086  30 

235  ,  111 


921 


Navigation  closed,  December  1,  1893;  navigation  opened,  March  28,  1894. 

For  tlie  purpose  of  reduction  to  tons  weight  the  following  is  assumed :  Barrels  oil, 
7  equal  1  ton ;  M  lumber,  1  equals  1^  tons ;  crates  f^uit,  20  equal  1  ton ;  railroa^l 
ties  and  poles,  12  equal  1  ton;  cords  wood  and  posts,  1  equals  1^  tons;  live  animals, 
4  equal  1  ton. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  VERMONT  AND  NORTHERN 

NEW  YORK. 


REPORT  OF  CAPT.  SMITH  S.  LEACH,  CORPS  OF  EyOINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  EXDiyCr  JUNE  50,  1S94,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

1 M  PUO  VEMENTS. 

1.  Shoals    between    Sister  Islandn   and     5.  Plattsburg  Harbor,  New  York. 

Cross-over    Light,     St.     Lawrence     6.  Burlington  Harbor,  Vermont. 
River,  New  York.  j  7.  Otter  Cceek,  Vermont. 

2.  Ogdensbnrg  Harbor,  New  York.  .  8.  Ticonderoga  River,  New  York. 

3.  Breakwater    at    Rouse    Point,   Lake  \  9.  Narrows  of    Lake    Champlain,   Now. 

Cbamplain,  New  York.  I  York  and  Vermont. 

4.  Groat  Chazy  River,  New  York.  ' 


United  States  Engineer  Office, 

Burlington,  Vt.,  July  i,  1891. 
General:  1  have  the  honor  to  transmit  herewith  annual  reports  for 
the' river  and  harbor  works  under  my  charge  during  the  fiscal  year 
ending  Juno  30, 1894. 

Very  respectfully,  your  obedient  servant, 

Smith  S.  Leach, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  0a8EV, 

Chief  of  Engineers,  V,  S.  A. 


QQi. 

IMPROVEMENT  OF  SHOALS  BETWEEN  SISTER  ISLANDS  AND  CROSS-OVER 
LIGHT.  ST.  LAWRENCE  RIVER,  NEW  YORK. 

The  project  for  this  improvement  resulted  from  a  survey  and  report 
made  in  compliance  with  a  provision  in  the  river  and  harbor  Jict  of 
August  11, 1888,  directing  a  survey  of  the  shoals  between  Sister  Islands 
and  Crossover  Light  to  be  made.  The  report  was  submitted  July  2, 
1889,  and  printed  in  the  Keport  of  the  Chief  of  Engineers,  1889,  pp.  2403 
and  2464. 

2489 
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The  estimate,  as  below,  provided  for  the  removal  to  a  depth  of  18  feet 
at  low  water  of  three  shoals,  the  first  or  lower  one  sitaated  a  little  above 
the  entrance  to  Blind  Bay ;  the  second,  or  middle  one,  near  Dark  Island; 
the  third,  or  upper  one,  about  1 J  miles  above  Dark  Island,  the  distance 
between  the  lower  and  upper  shoal  being  about  4  miles. 

ESTIMATE. 

Removing  162  cubic  yards  of  rock,  lower  slioal,  at  $20  per  cubic  yard $3,  240 

Removing  1,830  cubic  yards  of  rock,  middle  shoal,  at  $18  per  cubic  yard 32,  940 

Removing  85  cubic  yards  of  rock,  upper  shoal,  at  $25  per  cubic  yard 2, 125 

Contingencies 5, 000 

Aggregate 43,306 

The  discovery  of  three  outlying  spurs  of  the  upper  or  "HaskelP' 
Shoal,  the  removal  of  which  was  necessary  to  free  the  locality  from  dan- 
gerous obstructions,  called  for  a  revised  estimate,  which  was  submitted 
in  the  last  annual  report  as  follows : 

REVISED  ESTIMATE,  1893. 

Removing  2,627  cubic  yards  of  rock,  at  $20.85 $54,  772 

Appropriations  of  $5,000  in  the  act  of  September  19, 1890,  and  $10,000 
in  the  act  of  July  13, 1892,  have  been  expended  under  contract  and  Jiave 
resulted  in  the  removal  of  the  upper  and  lower  shoals,  leaving  the  middle 
or  Dark  Island  Shoal,  estimated  to  require  $32,940,  yet  to  be  removed. 

At  the  beginning  of  the  present  fiscal  year  the  first  appropriation  and 
about  $3,000  of  the  second  had  been  expended,  and  a  contract  was 
pending  with-Willard  Johns  )n,  of  Fulton,  N.  Y.,  for  the  removal  of 
235  cubic  yards  from  the  upper  shoal,  at  $10.75  per  cubic  yard.  This 
contract  was  satisfactorily  executed  during  the  month  of  September, 
1893.  The  actual  quantity  of  rock  taken  out  was  277  yards  and  the 
cost,  including  inspection  and  other  necessary  charges  against  the 
appropriation  during  the  year,  was  $3,524:.51,  leaving  a  balance  now- 
available  of  $3,186.50. 

Money  statement. 

July  1,  1893,  balance  unexpended $6, 711. 01 

June  30,  1894,  amount  expended  during  fiscal  year 3, 524. 51 

July  1,  1894,  balance  unexpended 3,186.50 

{Amount  (estimated)  required  for  completion  of  existing  project 39,  772. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    39, 772. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKKCIAL    STATISTICS. 

Nearly  the  entire  commerce  of  the  St.  Lawrence  River  passes  over  or  near  these 
shoals.     The  nearest  light-house,  Cross-over  Light.     Greatest  draft  of  vesselsy  16  feet. 

Amount  of  commerce  which  passed  ore?*  the  shoals  of  the  St.  Lawrence  River  between  Sister 
Islands  and  Cross-over  Light  during  the  calendar  year  1893, 

Entered  and  cleared  at  Ogdensburg  from  and  to  points  west  (see  reports       Tons, 
for  Ogdensburg  Harbor) 925, 364 

Passed  through  Cardinal  canals  and  down  Galops  Rapids  (from  data 
courteously  furnished  by  John  H.  Balderson,  secretary  department  of 
railways  and  canals,  Ottawa 754, 563 

Total  tonnage  parsing  the  section  of  river  under  improvement  in 

1893 1,679,927 
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QQ  2. 

IMPROVEMENT  OF  OGDENSBURG  HARBOR,  NEW  YORK. 

The  object  of  this  improvement  has  been  the  formation  of  a  channel 
along  the  wharf  frontage  of  the  port  of  Ogdensburg  of  adequate  width 
and  depth,  with  entrances  connecting  this  channel  with  deep  water  in 
the  St.  Lawrence  River.  The  work  has  been  carried  on  under  three 
successive  projects,  adopted  in  1868,  1882,  and  1890.  These  projects 
have  covered  substantially  the  same  areas,  but  have  provided  for  a  pro- 
gressive deepening  from  the  original  depths  of  5  to  13  feet  to  proposed 
depths  of  12, 15,  and  16 J  feet  respectively. 

The  project  of  1890  was  adopted  while  that  of  1882  was  still  incom- 
plete, and  was  estimated  to  cost  $158,950.  The  act  of  1890  appropriated 
$42,000,  which  was  expended  under  contract  in  part  execution  of  the 
project.  After  extension,  at  contractor's  cost,  work  was  completed  on 
June  8, 1893,  giving  a  channel  of  the  proposed  depth  and  150  feet  in 
width  from  the  lower  end  of  the  harbor  nearly  to  the  lower  side  of  the 
Oswegatchie  Eiver,  with  two  entrances  from  the  St.  Lawrence. 

The  appropropriation  in  the  act  of  1892,  $40,000,  has  been  expended 
under  contract,  and  has  resulted  in  the  extension  of  the  150-foot  chan- 
nel to  and  across  the  mouth  of  the  Oswegatchie  River,  with  narrow 
cuts  extending  along  the  sides  of  that  stream,  to  reach  the  coal  wharves 
and  the  grain  elevator,  to  both  of  which  full  cargoes  can  now  be  car- 
ried. Further  appropriations  for  this  project  will  be  expended  in 
widening  the  channels  already  made,  which  are  too  narrow  for  con- 
venient use.  If  the  commerce  of  the  port  does  not  demand  greater 
depth  in  the  near  future,  the  amount  of  the  present  estimate  will  give 
all  needed  relief. 

Money  statement. 

.July  1,  1893,  balance  unexpended $44,694.01 

June  30,  1894,  amount  expended  during  fiscal  year 43, 74G.  91 

July  1,  1894,  balance  unexpended 947. 10 

i  Amount  (estimated)  required  for  completion  of  existing  project 76, 950. 00 
Amouut  that  can  be  proti  tably  expended  in  fiscal  year  ending  June  30, 1896    76, 950. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 


Name  of  harbor,  Ogdensburg,  N.  Y. ;  collection  district,  Oswegatchie;  nearest 
light-house,  Ogdensburg,  N.  Y. 


Tonnage  of  vessels  entered  and  cleared^  foreign  ports  and  coastwisCf  1S9S. 

East  of  Ogdcusbarg. 

West  of  Ogdensburg. 

American  vessels. 

Foreign  vessels. 

American  vessels. 

Foreign  vessels. 

Entered. 

Cleared. 

Entered. 

Tons. 
29,080 

Cleared. 

Entered. 

Cleared. 

Tons. 
10,000 
386,953 

Entered. !  Cleared. 

Foreign  ports 

Coastwiao 

Tons. 
9,833 
3,500 

Tons. 
6,337 
3,600 

Tons. 
22,606 

Tons. 
30,000 
358,350 

Tons,     j     Tons. 
70,001  1      70,060 

***'! 
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Merchandise  received  and  shipped j  foreign  ports. 


ArtieloH. 


Lum^KT 

Barley,  etc . 


Hay. 


Miscellaneoas  I'lTiglit . 
SbipiH'd : 


Coal  . 
(>lieeHO . 


Oil. 

MiHcellaneouH  freight 

Wheat,  ryo,  oatfl,  and  corn  . 
Sngar  


Total. 


Merchandise  received  and  shippedj  coastwise. 


Tons. 


114,563 

11,562 

3,000 

1,600 

77,543 

2,580 

8,912 

18,345 

71,049 

2,803 

306,956 


Articloa. 


Keoeivecl : 

Lumber 

(>rain 

Flour 

Coal 

Miscellaneous  freight . 

Bran 

Shipped : 

Mi.Htdlanoons  freight. 


Total . 


T0U8. 


70,085 
231,140 

26,800 

101,709 

1,830 

51,383 

57,985 


601,092 


Total  duties  collected $140,098.11 

Tota  1  fees  coUoc  ted 2, 678. 10 

Value  of  iinporta 2,126,535.00 

Value  of  exports 4, 022, 838.  00 

Value  of  merchandise  entered  for  warehouse  and  transshipped  in  bond 45, 418. 00 

Value  of  merchandise  entered  for  transshipment  and  export  340, 566. 00 

Amount  of  duties  on  the  above 148, 348, 91 

Merchandise  received  under  consular  seal  from  foreign  ports,  1893, 

Articles.  Packages.  Value, 


Tea 

CurioH 

Kawsilk 

Silk  goods 

Straw  braid 

Chiucsc  groceries 

Confectioneries 

Copper  matte 

^;]kins 

Miscellaneous  articles . 
Rice 


.pounds. 


Total 

Es t  inin t  c«d  d  ii ties  on  above . 


15, 


87, 920 

3,002 

3,442 

1,031 

5,488 

2,331 

426 

311,922 

74 

1,350 

1,120 


$781, 

105, 

1.484. 

605, 

78, 

21. 

16. 

636. 

24, 

39. 

4, 


492.60 
109.94 
124.65 
724.87 
597.32 
336.84 
577.07 
449.93 
733.65 
745.88 
908.30 


3,798,801.04 


443,955.62 


QQ  3. 

BREAKWATER  AT  ROrSE  POINT,  LAKE  CHAMPLAIN,  NEW  YORK. 

Tlie  project  for  this  improvcmeut  was  adopted  in  1885,  aiid  contem- 
plated the  construction  of  a  straight  breakwater  extending  from  Stony 
Point  in  a  southeasterly  direction  to  the  18-foot  curve  in  the  lake,  a 
distance  of  about  2,000  feet,  at  an  estimated  cost  of  $110,000,  or  $55  a 
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linear  foot.  The  all- stone  type  of  structure  was  adopted,  consisting  of 
a  rubble  foundation  and  a  superstructure  or  parapet  of  rubble,  faced 
with  large  stones,  laid  with  moderately  close  joints  and  in  fairly  true 
lines  and  surfaces. 

Under  appropriations  of  1885,  1886,  1888,  and  1890,  aggregating 
$83,500,  contracts  were  made  and  executed  resulting  in  the  completion 
of  1,700  feet  of  the  breakwater.  It  was  then  found  that  the  18-foot 
curve  was  125  feet  from  the  unfinished  end,  and  it  was  decided  to  close 
the  work  with  an  extension  of  135  feet.  The  act  of  1892  appropriated 
$15,000  for  making  such  extension,  which  was  placed  under  contract. 

Work  was  begun  in  the  fall  of  1892,  resumed  on  the  opening  of  navi- 
gation in  1893,  and  completed  in  October,  1893.  The  breakwater  is 
now  completed,  at  a  cost  per  foot  slightly  less  than  the  estimate  and  at 
a  total  cost,  owing  to  reduced  length,  of  $98,434.29,  against  $110,000 
estimated. 

Money  statement. 

July  1,  1893,  balance  imoxpendetl $10,269.11 

June  30,  1894,  amount  expended  during  fiscal  year 10, 203. 40 

July  1,  1894,  balance  unexpended 65. 71 


COMMKUCIAL   STATISTICS. 


Name  of  harbor.  Rouse  Point,  N.  Y.     Collection  district,  Cliamplain.     Nearest 
light-house.  Windmill  Point. 


Fesscla  entered  and  cleartdf  ISOS, 


\  Number. 


Knt«re<l. 
Clearcxl.. 


■| 


826 
694 


Tonnage. 


75,408 
60,815 


Duties  collectwl $2»2,925.14 

Duties  AHHeHsed  on  mcrchandiao  entered  for  warehouAO  and  transportation  to  other  ports. .     115, 809. 92 

Tonnage  tax  roUected 2, 362. 64 

Fees  c(tllect«5d 7. 878. 27 

MisccUaneouA  coilectiona 4, 712. 06 


Tot.il  rollected  and  asse-nscil 423. 688. 03 

Number  of  ions  shipped  and  arrived.  Rouse  Point,  N,  y.,  ISOS. 


Artich'H. 


Doard.s.  deals.  ])lanlr,  etc 

( >thcr  lumber 

Coal 

Miscellaneous  articles  . . 

Total 


Shipped. 

Tons. 
95,142 
31,718 
85,000 
52,042 

Arrived. 

Tons. 
105  478 

33.744 
87.180 
53,764 

263,902 

280, 166 



QQ4. 

IMPROVEMENT  OF  GREAT  CHAZY  RIVER,  NEW  YORK. 

The  project  for  this  improvement,  adopted  in  1889,  was  based  on  a 
survey  made  in  accordance  with  the  river  and  harbor  act  of  1888.  It 
was  proposed  to  dredge  a  channel  40  feet  wide  and  5  feet  deep  at  low 
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water  from  the  5-foot  curve  in  the  lake  to  Chainplain  village,  a  distance 
of  5^  miles,  at  an  estimated  cost  of  $18,000. 

An  appropriation  of  $10,000  in  the  act  of  1890  was  expended  by  con- 
tract, in  part  execution  of  this  project,  and  to  secure  the  greatest  bene- 
fit from  the  work  done,  it  was  determined  to  make  a  single  cut  over  the 
entire  length.  This  was  nearly  accomplished.  The  dredging,  begin- 
ning at  the  lake,  had  reached  the  lower  part  of  the  village,  when  the 
funds  were  exhausted,  giving  for  the  length  worked  over  a  channel 
something  more  than  half  the  proposed  width  and  of  the  full  depth. 

The  appropriation  of  $5,000  in  the  act  of  1892  has  been  expended  under 
contract  in  widening  the  channel  at  some  points,  and  in  extending  the 
single  cut  to  within  500  feet  of  the  bridge,  which  limits  the  project.  The 
contractor  did  not  complete  the  work  on  time,  and  the  contract  was 
e'xtended,  at  liis  cost,  to  June  30,  1894.  The  work  was  completed  dur- 
ing the  months  of  May  and  June.  The  balance  due  under  the  estimate, 
$3,000,  will  suffice  to  complete  the  project. 

Money  statement, 

July-l,  1893,  balance  unexpended $4,969.83 

June  30,  1894^  amount  expended  during  fiscal  year 4, 630. 48 

July  1,  1894,  balance  unexpended 339.  35 

{Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 


Name,  Great  Chazy  River,  New  York.    Collection  district,  Champlain.     Nearest 
Ugiit-house,  Isle  La  Motte. 

VeaaeU  arrived  and  departed,  189S, 


Character  of  craft. 

Arrived. 

Departed. 

Stcatn  vessels 

No. 
94 
21 

Tona. 

218 

1,615 

No. 
94 
24 

Tofu. 
218 

Canal  boats 

1,900 

Carp;oe(!> : 

Value  of  arrivals $9,295 

Value  of  departures 900 

Nunxber  of  tons  arrived  and  shipped,  1893, 


Articles. 

Shipped. 

Arrived. 

I  roil 

Torts, 

Tons. 
100 

1  'oal 

1,485 
310 

1 1 eneral  merchandise  ......................................     ..  ......  ........... 

300 
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QQs. 

IMPROVEMENT  OF  PLATTSBURG  HARBOR,  NEW  YORK. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
probably  in  1836,  the  date  of  the  first  appropriation,  and  proposed  the 
construction  of  a  breakwater  about  1,000  feet  east  of  the  steamboat 
docks. 

There  were  1,250  linear  feet  of  breakwater  constructed  between  the 
years  1836  and  1875. 

The  modification  of  1870  provided  for  an  extension  of  the  former 
structure  southeastward,  the  dredging  of  some  shoal  areas  within  the 
breakwater,  and  the  protection  of  a  portion  of  the  adjacent  beach  by 
a  revetment. 

Operations  were  confined  to  necessary  repairs  and  the  dredging  of 
limited  areas  near  the  steamboat  docks  after  the  completion  of  the  proj- 
ect of  1870  until  the  act  of  {September  19, 1890,  made  provision  for  a 
northward  extension  to  the  breakwater  300  feet,  and  for  replacing  by 
a  stone  parapet  the  crib  superstructure  of  the  older  part. 

Under  the  appropriation  of  $32,500  in  the  act  of  1890  this  final  proj- 
ect was  completed,  operations  having  been  closed,  as  stated  in  the  last 
annual  report,  on  January  17, 1893: 

Money  statement. 

July  1, 1893,  balance  unexpended $267. 97 

July  1, 1894,  balance  unexpended 267. 97 


COMMERCIAL   STATISTICS. 


Name  of  harbor,  Plattsburg,  N.  Y.    Collection  district,  Champlain.    Nearest  light- 
house, Cumberland  Head;  two  beacon  lights  on  the  Plattsburg  breakwater. 

Arrival  and  departure  of  vessels j  1893. 


Character  of  craft.  Arrivals.  Departures. 


Xo.  I  Ton$. 

SteamTOsaeU 934  ,  541,786 

Sailveuaela 69  I  6,327 

Canalboata '        812  ,  69,585 


Totol. 


1,805  <     616,688 


No. 
034 
69 

812 


Tons. 
541,788 
5,327 
69,585 


1, 805  ;      016, 608 


Value  of  goods  shipped $289,416 

Value  of  goods  arrived 105,710 

Number  of  ions  arrived  and  shipped,  Plailshurg  Harbor,  New  Yorky  1893. 

I  I 

Articles. 


Iron  ore 

Potatoes 

Coal 

Lumber 

General  merchandise . 
Iron 


Sliipped. 

Arrived. 

Tont. 
11,840 
4,675 

Tona. 

17, 170 

7,480 

1,850 

800 

6,500 
13,755 

Vessels  enrolled  at  Plattsburg  Harbor,  New  York,  December  31,  1808. 

Kamber 330 

Gross  tonnage 33,428.73 

Net  tonnage 31,374.03 
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Q  Q  6. 

IMPROVEMENT  OF  BURLINGTON  HARBOR,  VERMONT. 

The  first  project  for  the  improvement  of  tbis  harbor  was  probably 
adopted  in  1830.  Modifications  of  tlie  original  project  have  been  made 
from  time  to  time  so  as  to  afibrd  adequate  protection  to  the  increasing 
commercial  and  shipping  interests  of  the  harbor. 

In  1874  an  extension  2,000  linear  feet  northward  was  proposed  and 
carried  out;  in  1884  the  officer  then  in  charge  proposed  an  extension  to 
the  southward ;  and  again,  in  188G,  a  plan  for  further  extension  at  both 
ends  of  the  breakwater  was  considered  by  the  Board  of  Engineers  and 
received  its  authoritative  sanction  in  regard  to  distance  from  shore. 
A  200-foot  opening  recommended  at  the  north  end  of  the  existing 
structure  in  prolonging  the  breakwater  in  that  direction  also  received 
approval. 

It  is  now  proposed  to  gradually  withdraw  the  ends  of  the  breakwater, 
in  prolonging  it,  from  water  36  and  39  feet  deep  into  water  about  30 
feet  deep,  and  then  to  keep  at  a  distance  of  about  1,000  feet  from  the 
docks  in  constructing  new  work,  so  as  to  reduce  the  cost. 

The  construction  of  300  feet  northward  extension  to  the  breakwater, 
with  stone  superstructure,  fully  described  in  the  annual  report  for  1892 
for  this  district,  was  the  last  new  work  at  this  harbor. 

The  older  parts  of  the  timber  superstructure  are  now  much  decayed, 
and  in  view  of  the  success  which  has  attended  the  application  of  stone 
parapets  on  subaqueous  cribs,  it  does  not  seem  profitable  to  attempt 
any  repairs,  except  by  replacement  of  the  timber  by  stone.  The  sys- 
tematic renewal  of  the  superstructure  on  this  plan  should  begin  at 
once,  in  order  to  keep  pace,  with  reasonable  appropriations,  with  the 
progressive  decay  of  the  parts  built  in  successive  years.  A  length  of 
1,000  feet  at  the  south  end  should  be  first  undertaken,  to  accomplish 
which  an  appropriation  of  $10,000  is  asked,  to  be  used  in  conjunction 
.vith  the  balance  now  on  hand. 

Money  statement. 

July  1,  1893,  balance  unexpended $15, 691. 83 

June  30,  1894,  amount  expended  during  fiscal  year 126. 18 

J  uly  1,  1894,  balance  unexpended 15, 565. 65 

(Amount  (estimated)  required  for  completion  of  existing  project 129, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMKRCIAL   STATISTICS. 


Name  of  harbor,  Burlington,  Vt.     Nearest  light-house,  Juniper  Island.    Collection 
district,  V  rmont;  two  beacon  lights  on  the  Burlington  breakwater. 

AiTirals  and  departures  of  vcttsels,  1S9S, 


From  anil  to  luko  ports 

From  and  to  Canadian  ports. 

Total 


Arrival  8. 

A'o.     1     Ton$. 
1,859       r)65,745 
111  1      14,219  1 

Departures. 

No.         Ton$. 
1,880         568,473 
81          11,008 

1,970       579,964 

1,961  1      579,481 
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Merchandise  receired  and  shipped. 


Articles. 


RECEIVED. 

Lnmbcr feet . . 

Pickets pieces. . 

Laths -do... 

Shingles .» . .  do . . . 

Kailroad  ties 

Iron  pipe tons . . 

Pig  iron do... 

Moldiugsand do... 

Stono do... 

Gravel do. . . 

Hay do... 

Scrap  iron do. . . 

Sand do... 

Limestono do. . . 

Cedar  posts pieces . . 

Brick  and  tile do . . . 

Beans bushels.. 


Quantity.      Value. 


Articles. 


Quantity,  i    Value. 


i 

I9,0OC.O5O 

! 
$191,238 

2, 472, 455 

14, 468 

3,212,400 

4,925 

1,851,000 

2,977 

2,400 

300 

240 

15,600 

245 

4,900 

500 

2,000 

3,000 

1,5C0 

1,500 

500 

400 

4,800 

100 

1,750 

100 

50 

125 

500 

1,200 

85 

15,000 

1,000 

100 

200 

RECEIVED — continued. 

Oats ImshcU. 

Apples barrels . 

Firo  wood cords . 

Furniture,  unfinished 

Timber,  hard  pino  . .  feet . .  * 

Coal tons..' 

Generalmercbandisc.do. . .' 


Total 

-.feet.. 
..tons.. 
...do... 
so. do... 

1,480,453 

SlilPPED. 

Lumber 

Coal 

(Iravel 

General  merchandi 

1, 500,  COO 

500 

100 

4,G36 

30,000 

2,500 

50 

30,000 

Total 

02,550 



The  abovo  commercial  statistics  were  supplied  by  the  collector  of  customs  in 
response  to  the  usual  request  for  tbcm. 


Q  Q  7. 

IMPROVEMENT  OF  OTTER  CREEK,  VERMONT. 

The  object  of  this  improvement  is  to  afford  a  channel  of  navigable 
width  and  a  depth  of  8  feet  at  low  water  from  the  town  of  Vergennes, 
Vt.,  to  Lake  Champlain.  The  original  project  was  adopted  in  1872,  and 
was  estimated  to  cost  $58,146.  In  1882  surveys  develoi)ed  the  fact  that 
rock  in  situ  would  be  encountered  within  the  proposed  limits  of  width 
and  depth  aud  the  estimate  was  increased  to  $73,748.40.  Inl884  a  relo- 
cation of  the  channel  at  Bull  Brook  Bend  avoided  part  of  the  rock  exca- 
vation, reducing  the  cost  by  about  $500,  and  the  lower  prices  which  have 
prevailed  in  recent  years  have  insured  the  completion  of  the  project 
for  less  than  the  revised  estimate  of  1882. 

Occasional  expenditures  for  maintenance  will  doubtless  be  required. 
It  has  been  found  necessary  to  I'epeat  operations  at  Bull  Brook  Bend, 
and  it  is  quite  i)robable  that  accretions  will  again  occur  on  the  shoals 
there  and  elsewhere  during  the  season  of  freshets.  Such  cost  of  main- 
tenance will  not,  it  is  believed,  bo  excessive  in  relation  to  the  first  cost 
of  the  improvement,  and  they  will  be  very  small  as  compared  with  the 
traffic  benefited. 

Under  the  act  of  1892,  which  appropriated  $10,000  for  this  work,  a 
contract  was  entered  into  with  Rogers  &  Fitzpatrick,  of  Plattsburg, 
N.  Y.,  for  the  excavation  of  2,000  yards  of  rock  at  $4.44  per  cubic  yard. 
Operations  under  this  contract  began  in  July,  1893,  and  were  completed 
in  January,  1894.  The  projected  channel  is  now  open  to  the  public 
landing  and  within  500  feet  of  its  upper  terminus.  Above  this  point 
the  channel  was  dredged  to  rock  during  the  season  of  1891.  To  complete 
the  project  this  length  must  be  excavated  to  the  proposed  depth  of  8 
feet  below  low  water.  The  volume  of  rock  to  be  taken  out  is  3,700  cubic 
yards.  In  addition  to  this  a  large  bowlder  at  Bull  Brook  Bend  should 
be  removed  and  a  cut  made  through  a  hard  shoal  at  the  mouth  of  the 
creek  to  avoid  a  very  abrupt  turn. 

Appropriations  aggregating  $51,500  have  been  made  for  this  work, 
ENG  94 157 
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which,  deducted  from  the  revised  estimate  of  $73,748.40,  leaves  a  bal- 
ance due  the  improvement  of  $22,248.40. 

Money  statement, 

July  1,  1893,  balance  unexpended $9. 740. 25 

Juno  30,  1894,  amount  exjiended  during  fiscal  year 8, 188.  >^ 

July  1 ,  1894,  balance  unexpended 1,  551.  37 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amountthatcan  be  profitably  expended  in  fiscal  yearending  Juno  30,1896    20, 000. 00 
Submitted  in  compliance  with  rofiuiroraonta  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 


Name,  Otter  Creek,  Vermont;  nearest  light-house,  Split  Rock;  collection  district, 
Vermont 


Arrival  and  departure  of  vessels ^  1893. 


Cliaractor  of  craft. 


ITnrigged 

S.'iil 

Steam  tugH  . .. 


Arrivals.     |   Departure*. 


Xo. 

Tons. 

Xo. 

Tons. 

57 

6,750 

57 

C750 

5 

300 

5 

300 

303 

2.403 

300  » 

2,4«9 

C04 

5,254 

604 

5.254 

Total  tons  of  merchandise  arrived  and  shipped,  1S9J. 
Articlcn. 


Coal tons . 

In»n do.. 

Lumber feet. 

Naila tons. 

K.aoliii do.. 

riom^r;;!  merchandise do.. 

Siiuland  gravel do.. 


Shipped. :  Arrived. 


500  i 

75  I 

400  I 


500 

800 

1,350.0(K» 


300 


Q  Q  8. 

IMPROVEMENT  OF  TICOXDEROGA  RIVER,  NEW   YORK. 

The  project  for  this  imiiroveinent  was  adopted  in  1891,  its  object 
oeiii^  the  formation  of  a  channel  of  navig^able  width  and  a  least  depth 
of  8  feet  at  low  water  between  the  falls  of  Ticonderoga  and  Lake  Cham- 
plain,  a  di.stance  of  about  2  miles.  (See  Keport  of  Oliief  of  Engineers, 
ISOI,  p.  720.) 

Tlie  improvement  was  estimated  to  cost  $42,51  G,  of  which  amount 
$10,500  have  been  appropriated  and  $20,01G  are  still  due  the  improve- 
ment. The  appropriation  of  September  10,  1890,  was  expended  under 
contract  dated  January  12, 1S91 ,  wi  th  Willard  Johnson,  of  Fulton,  K.  Y., 
in  dredgin.u'  8,132  cubic  yards  from  shoal  places  near  the  mouth  of 
tlie  river.  Operations  commenced  May  7  and  were  completed  May  21, 
1892.  In  order  to  carry  out  the  scheme  of  improvement  the  existing 
channel  will  require  very  general  widening  and  deepening. 


Digitized  by  VjOOQIC 


APPENDIX  Q  Q — REPORT  OF  CAPTAIN  LEACH.     2499 

Money  statement. 

f  Amount  (estimated)  required  for  completion  of  existing  project $26, 016. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    26, 016. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Q  Q  9. 

IMPROVEMENT    OF   NARROWS    OF   LAKE    CHAMPLAIN,  NEW  YORK  AND 

VERMONT. 

Tho  original  project  for  this  work  was  adopted  in  1885,  and  had  for 
Whitehall,  N.  Y.,  and  a  point  a  mile  below,  known  as  the  Elbow,  as 
its  object  the  removal  of  such  obstructions  in  the  channel  between 
would  afford  a  least  depth  of  12  feet  with  a  least  width  of  150  feet, 
and  the  dredging  of  tho  channel  along  Cedar  Mountain  and  across 
Kenyon  Bay  so  as  to  afford  a  least  depth  of  12  feet  and  a  width  of  200 
feet.    The  estimated  cost  was  $80,000. 

In  1880  and  1888  appropriations  aggregating  $45,000  were  made,  with 
which  sum,  owning  to  very  low  prices,  the  project  was  completed,  leav- 
ing a  balance  in  hand  of  over  $2,500, 

In  the  winter  of  1889-'90  a  survey  was  made  from  Whitehall  to  Ben- 
son Landing,  on  which  was  based  a  supplementary  project  involving 
92,000  cubic  yards  of  dredging  at  an  estimated  cost  of  $21,000,  distrib- 
uted among  three  points,  known  as  South  Bay,  Beacon  No.  3,  and 
Chiltons  Bends.  In  the  act  of  July  13, 1892,  the  sum  of  $18,500  was 
appropriated,  making,  with  the  balance  in  hand,  substantially  the 
amount  estimated  for  the  execution  of  this  project.  Bids  for  the  ^tork 
were  opened  September  8,  1892,  and  the  award  made  to  Lynch  &  Han- 
nan,  of  Ogdensburg,  the  lowest  responsible  bidders,  at  the  rate  of  15 
cents  i)er  cubic  yard.  Operations  commenced  in  July  and  were  com-, 
pleted  in  October,  1893.  The  total  amount  of  material  removed  was 
89,818  yards. 

Money  statetnenL 

July  1,  1893,  balaucc  unexpended $20,  761. 16 

♦hino  30,  1894,  amount  expended  during  fiscal  year 15, 162. 35 

July  1,  1894,  balance  unexpended 5, 598. 81 


COMMERCIAL   STATISTICS. 


Number  of  hoaU,  tows,  and  tonnage  tliat  passed  into  and  out  of  Whitehall  Harhor^ew 

Yorky  during  the  year  1S93, 

Whole  number  of  tows * 220 

Average  number  of  boats  in  a  tow 21 

Total  boats  towed 4,  G58 

NnmbcT  tons  to  a  boat 145 

Total  tons  carried 675,  410 

Value  of  cargoes : 

Arrived $4,200,000 

Departed 3,675,000 
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IMPROVEMENT  OF  OAKLAND  HARBOR,  CALIFORNIA. 


REPORT  OF  COL.  G.  H,  MEKDELL,  CORPS  OF  ENGINEERS.  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  90,1894,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENT. 

1.  Oakland  Harbor,  California. 

IIAKIIOR  LINKS. 


2.  Kastei-u  shore  of  San  Francisco  Bay, 
from  Point  San  Pablo  southward  in 
front  of  Oakland  and  Alameda,  Cal. 


3.  Oakland  Harbor,  California. 


United  States  Engineer  Office, 

San  Francisco,  Gal.j  July  5, 1894. 
General  :  I  have  the  honor  to  transmit  herewith  aunual  report  upon 
work  of  improving  harbor  at  Oakland,  Cal.,  for  the  year  ending  June 
30, 1894. 

Very  respectfully,  your  obedient  servant, 

G.  II.  Mendell, 
(Joloncly  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers,  V.  ^S'.  A. 


R  R  I. 

IMPROVEMENT  OF  OAKLAND  HARBOR,  CALIFORNIA. 
OPERATIONS  OF  THE  YEAR. 

Operations  in  the  Held  were  directed  by  Assistant  Engineer  L.  J.  Le 
Conte,  assisted  by  one  and  at  times  two  inspectors. 

The  field  work  consisted  in  laying  out  and  supervising  work  of  con- 
tractors, in  monthly  measurements  and  estimates,  in  a  hydrographic 
survey  at  the  close  of  the  year,  and  in  miscellaneous  services. 

2501 
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No  contracts  were  entered  into  during  the  year.  The  work  performed 
(luring  the  year  was  under  two  contracts,  made  in  the  previous  year,  as 
follows,  namely: 

1.  Contract  with  Patrick  O'Neil,  made  October  3, 1892,  for  supply- 
ing from  Angel  Island  20,000  tons  of  stone,  placing  it  on  the  western 
end  of  the  south  jetty,  and  for  laying  up  about  G0,000  square  feet  of 
dry  masonry  on  this  jetty.  The  time  allowed  for  performance  of  the 
work  was  extended  to  December  4.  The  contract  was  fulfilled  on 
December  4,  having  been  delayed  by  stress  of  weather  and  other  causes. 
Amount  of  stone  furnished  under  contract  is  19,807.8  tons,  of  which 
12,200  tons  were  delivered  during  the  year.  Amount  of  masonry  laid 
during  the  contract  is  48,890  square  feet,  of  which  28,206  square  feet 
were  laid  during  the  year.  The  length  of  jetty  faced  and  finished  is 
2,465  feet.  The  price  paid  per  ton  was  83  cents,  and  for  facing  12 
cents  per  square  foot. 

2,  A  contract  with  John  Ilackett  for  two  separate  pieces  of  channel, 
dated  October  8, 1892. 

(1)  For  channel  in  front  of  Brooklyn,  which  work  was  nearly  finished 
at  the  close  of  the  last  fiscal  year,  and  was  fulfilled  on  July  24,  1893. 
The  amount  of  dredging  was  196,261  cubic  yards,  and  the  price  was 
12  cents.    The  amount  dredged  during  the  year  is  35,089  cubic  yards. 

(2)  For  channel  in  front  of  city  of  Oakland,  extending  from  Webster 
street  downstream  for  a  distance  of  4,300  feet,  250,000  cubic  yards,  more 
or  less,  at  40  cents  per  cubic  yard,  to  be  begun  on  or  before  June  15, 1893, 
and  to  be  fulfilled  April  15,  1894.  It  was  begun  November  16,  1893, 
and  at  close  of  the  year  it  was  not  half  finish^. 

The  time  for  fulfillment  has  been  extended  to  October  15, 1894.  The 
price  is  40  cents  per  cubic  yard.  The  depth  required  is  20  feet.  The 
depth  of  dredging  varies  from  2  to  6  feet.    The  width  is  300  feet. 

The  material  is  a  hard,  sandy  clay,  holding  an  occasioffal  cobble- 
stone, and  in  some  places  blue  clay,  which  is  comparatively  easy  to 
handle.  It  was  found  necessary  to  devise  new  arrangements  in  order 
to  dig  the  harder  clay,  and  at  first  progress  was  extremely  slow.  After- 
wards 40  to  50  cubic  yards  were  dredged  to  the  engine  hour.  The 
amount  dredged  during  the  year  is  109,765  cubic  yards. 

MEASUREMENT. 

Measurement  of  dredging  is  made  in  place.  The  method  of  measure- 
ment consists  in  calculations  based  upon  comparative  surveys  made 
before  the  ground  is  attacked  and  at  the  close  of  the  month.  The 
results  of  these  surveys  are  platted  on  maps.  Each  month  work  thereon 
is  shown  separately.  The  calculations  are  made  by  the  assistant  engi- 
neer, upon  whose  report  the  monthly  payment  is  made.  At  the  close 
of  the  contract  these  calculations  are  independently  revised  by  the 
assistant  engineer  and  by  the  engineer  assistant  in  the  office.  Upon 
the  result  of  this  revision  final  payment  is  made.  In  addition,  the 
officer  in  charge,  before  settlement  with  the  contractor,  goes  over  the 
ground  and  checks  the  results  reported  by  his  assistants.  The  inspector 
also  goes  over  each  day's  work  on  the  next  day,  sounding  with  a  pole 
to  note  shoal  places,  to  which  he  calls  the  attention  of  the  assistant 
engineer. 

Measurement  of  stone  is  made  by  displacement,  noted  on  four  gauges 
made  fast  to  the  barge.  The  values  of  displacement  are  experimentally 
determined  by  weighing  a  barge  load  by  scales  and  noting  displace- 
ments due  to  dift'erent  weights. 
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ENGINEERING  METHODS. 

Dredging  work,  including  deposit  ashore  behind  bulkheads  or  levees, 
was  done  by  the  Yon  Schmidt  pump  dredge.  This  machine  has  been 
described  in  detail  in  former  reports.  The  improvements  introduced 
since  that  date  consist  in  having  ball  joints  on  the  pontoon  train  lead- 
ing to  the  shore  line  and  in  adding  a  system  of  steel  knives  to  the 
original  cutting  apparatus.  These  knives  vary  in  size  and  shape  to 
suit  the  character  of  the  material.  The  material  excavated  is  forced 
through  1,200  to  1,500  feet  of  20-inch  wrought-iron  i)ipe  by  means  of  a 
centrifugal  pump,  whicli  is  capable  of  throwing  a  stream  equal  to  30,000 
gallons  per  minute  of  clear  water. 

The  delivery  of  stone  on  the  jetty  was  done  by  means  of  light-draft 
barges,  or  lighters,  the  distance  of  towage  being  about  6  miles  from 
the  quarry  to  the  site  of  the  jetties.  The  quantity  of  stone  on  each 
barge  load  was  determined  by  means  of  displacement.  The  laying  up 
of  dry  stone  masonry  facing  is  done  with  floating  derricks  having  a  60- 
foot  boom.  The  largest  stones  from  the  quarry  are  kept  for  the  facing 
work.  The  stones  are  all  laid  as  headers,  i,  e.,  the  longest  dimension 
at  right  angles  to  the  slope,  and  fitted  closely  together  by  hand  labor, 
and  all  the  voids  well  chinked  up  with  small  stone.  The  facing  stones 
on  this  contract  generally  average  from  one-half  to  3  tons  in  Aveight, 

The  crest  of  the  outer  section  of  the  south  jetty  is  C  feet  wide;  the 
weather  slope  1  oil  2,  down  to  low- water  line.  The  foot  of  the  slope  is 
held  firmly  by  a  massive  riprap  foot  wall,  10  feet  wide,  made  of  large 
stone  only,  the  crest  being  placed  at  1  foot  above  low  water. 

The  other  slope  of  the  jetty,  next  to  the  jetty  channel,  is  not  subject 
to  heavy  seas,  and  the  slope  adopted  is  a  natural  one  made  of  large  size 
riprap. 

The  depth  of  water  along  tJiis  section  varies  from  6  to  12  feet  at  low 
tide. 

MINOR   OPERATIONS. 

For  some  years  there  has  been  a  growing  accretion  of  sand  on  the 
south  side  of  the^  south  jetty,  near  its  shore  end,  which  has  begun  to 
overtop  the  stone  line  and  flow  into  the  harbor.  This  point  needed 
attention,  and  during  the  year  1,410  tons  of  stone  were  placed  on  the 
line,  covering  a  distatice  of  1,035  feet,  bringing  it  up  to  full  high- water 
mark.  The  cost  per  ton  was  83  cents.  The  work  was  done  in  Decem- 
ber and  January. 

DAMAGE    BY    STORMS. 

The  facing  of  the  south  jetty  was  injured  to  a  small  extent  during  a 
southeast  gale  by  impingement  of  heavy  driftwood  and  wreckage. 

PRESENT   CONDITION   OF   THE   WORK. 

The  condition  of  the  harbor  channels  is  shown  by  the  result  of  a 
hydrographic  survey  recently  made,  extending  from  the  eastern  end  of 
the  harbor  to  a  point  in  San  Francisco  Bay  1,000  yards  west  of  the 
western  ends  of  the  jetties,  a  distance  of  nearly  G  miles.  This  condition 
is,  that  at  the  eastern  end  there  is  a  slight  shoaling,  reducing  the  depth 
from  8  to  7J  feet.  With  this  exception  the  channels  have  maintained 
themselves  during  the  year,  affording  14  feet  at  low  water  from  San 
Francisco  to  Webster  street.  This  permits  a  vessel  of  19  feet  draft  to 
reach  Oakland  at  high  water,  by  a  channel  300  feet  in  width.  The 
portion  of  the  channel  in  front  of  the  city  of  Oakland,  for  nearly  a  mile 
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in  length,  is  now  undergoing  dredging,  and  presents  depths  between 
14  and  20  feet  at  low  water.  Upon  fulfillment  of  the  contract  now  in 
process  of  fulfillment  it  is  expected  that  there  will,  over  this  part  of 
the  channel,  be  a  depth  of  20  feet  at  low  water. 

THE  JETTIES. 

The  north  jetty  has  not  received  attention  during  the  year.  It  is 
completed,  with  the  exception  of  facing  its  terminal  mound.  Its  length 
is  9,203  feet.  The  present  length  of  the  south  jetty  is  12,108  feet,  all 
of  which  is  finished  and  faced  except  150  feet  at  its  western  end.  This 
jetty  is  to  be  extended  550  feet,  making  its  final  length  12,568  feet. 

FUTURE    OPERATIONS. 

There  remain  for  completion  of  the  project  to  deepen  the  channel  by 
dredging  to  20  feet  at  low  water,  there  being  now  14  feet  over  a  length 
of  4,900  yards 5  to  excavate  the  canal,  to  build  a  dam  at  mouth  of  San 
Leandro  estuary,  and  to  extend  the  south  jetty  for  a  distance  of  558  feet. 

With  adequate  appropriations  several  of  these  separate  works  could 
be  carried  on  simultaneously.  Otherwise,  operations  will  have  to  be 
confined  to  one  or  two  of  these  heads.  Extension  of  deep  water  to  San 
Francisco  Bay  is  regarded  as  of  the  greatest  relative  importance,  and 
together  with  it,  completion  of  the  jetties. 

Appropriations  for  improving  harbor  at  Oakland,  Cat. 


Jnno  23,1874 $100,000 

March  3, 1875 100,000 

August  4, 1876 75,  000 

Juno  18, 1878 80,000 

March  3, 1879 60,000 

June  14, 1880 60,000 

March  3, 1881 60,000 

August  2,  1882 • 200,000 


July  5,  1884 $139,600 

Augusts,  1886 60,000 

Augustll,  1888 350,000 

September  19, 1890 250, 000 

July  13,  1892 150,000 

Total 1,684,600 


Money  statemetit, 

July  1,  1893,  balance  uuoxpondeil $132, 955, 86 

June  30,  1894,  amount  expended  during  fiscal  ycur 67, 965. 95 

July  1,  1894,  balance  unexpended 64, 989. 91 

July  1,  1894,  outstanding  liabilities $9,008.68 

July  1,  1894,  amount  covered  by  uncompleted  contracts 51, 094. 00 

63,102.68 

July  1,  1894,  balance  available 1,887.23 

{Amount  (estimated)  required  for  completion  of  existing  project 841, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTH^S. 


The  following  tables,  compiled  by  Assistant  L.  J.  Le  Contc,  show  the  respective 
volumes  of  business  ]>assing  between  the  jetties  in  the  years  named.  The  freight 
carried  by  ferry  steamers  represents  miscellaneous  freight  difficult  to  classify,  and 
includes  the  San  Francisco  trade  over  the  main  system  of  the  Southern  Tacitio  Rail- 
road. The  classified  freight,  embracing  staples,  carried  by  sail,  amounts  to  306,865 
tons,  composed  as  follows: 
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Tons. 

Coal 116,600 

Iron 1,500 

Grains 5,500 

Lumber 95, 14."> 

Other  baildiug  materials .- 80, 12  > 

Miscellaneous 8,000 

The  gross  amount  is  less  than  in  1893,  owing,  doubtless,  to  reduced  activity  in 
business.  The  great  increase  in  passenger  travel  is  duo  to  reduction  of  fares  and 
the  establishment  of  additional  ferries. 


Year. 


1874 
1878 
1881 
1882 
1883 
1884 
1885 
188Q 
1887 
1888 
1880 
1890 
1801 
1802 
1893 


Traffic  by  steam  ft 

)rries. 
Freight. 

tT]  Trip.. 

Passen- 
gers. 

Tons. 

1           COO 

None. 

60,000 

3  ;    5,400 

216, 240 

129,000 

3  i    8.800 

858,352 

1,051,788 

3  1    9,400 

892,210 

1,150,370 

3  ;    8,000 

974, 901 

1, 142, 918 

Si    8.000 

1,553,769 

1.202,230 

3 

6,000. 

444,142 

1, 439, 134 

3 

6,000 

318,402 

1.  487, 924 

3 

8,520 

210,  423 

1.654,45] 

3 

8,520 

200,000 

1, 876,  635 

3 

8,600 

100,000 

1.755,247 

3 

8.600 

100,000 

1, 925, 957 

3  1    8,000 

100,000 

2,259,086 

3       8,600 

96,000 

2,202,170 

5 

10,521 

506,125 

2. 142, 460 

Traffic  by  vessels. 


Number. 

Kegistor. 
Tons. 

Freight, 

Tofu. 

1,415 

70,750 

94,300 

1,085 

109.125 

211,627 

1,120 

129, 714 

173,448 

1,004 

144, 004 

257, 614 

1,031 

143,886 

215,829 

1,156 

163,553 

255,738 

1,326 

200.226 

305,437 

1,673 

188,974 

264,050 

1,224 

130, 913 

231,660 

1,384 

162,957 

205,932 

1,745 

185.358 

338.123 

2,153 

213.971 

393.478 

2, 310 

232, 706 

437.923 

2,277 

223, 148 

443,  Oil 

1,686 

105,090 

300,805 

The  following  comparative  grand  totals  of  traffic  through  the  jetty  channel  show 
the  growth  of  water  transportation  in  the  past  nineteen  years : 


General  traffic. 


By  ferries  . 
By  vessels. 


Grand  total. 


1874 :  Before  im- 
provement. 


1893:  After  improve- 
I  men(. 


Passen- 
gers. 


None. 
None. 


Freight. 


Passen- 
gers. 


Tons.     I 

60. 000  I    506, 125 
94.300  ' 


154,300  .     506,125 


Freight. 


Tons. 
2.142,460 
306,865 


2,  448. 325 


R  R  2. 


ESTABLISHMENT  OF  HARBOR  LINES  ON  EASTERN  SHORE  OF  SAN  FRAN- 
CISCO BAY,  FROM  POINT  KAN  PABLO  SOUTHWARD,  IN  FRONT  OF  OAK- 
LAND AND  ALAMEDA,  CALIFORNIA. 

United  States  Engineer  Office, 

*SV(H  Francisco,  CaL,  October  5,  1S93. 
General:  I  have  the  honor,  on  the  ])art  of  the  Board  of  Engineer 
Officers  constituted  by  Special  Orders  Eo.  5,  Headquarters,  Corps  of 
Engineers,  October  11, 1888,  to  forward  herewith,  for  the  consideration 
of  the  War  Department,  a  tracing*  showing  harbor  lines  on  the  shore 
of  San  Francisco  Bay,  opposite  to  this  city,  adopted  by  the  Board  for 
recommendation  at  a  session  held  this  day. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel^  Corps  of  J'Jng  nicer  ft, 
Brig.  Gen.  Thomas  L.  Casey,  Chairman  of  Board. 

Chief  of  Engineers,  U.  H.  A, 


*Not  printed. 
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[First  iDdoraemcnt.] 

Office  Chief  op  Engineers, 

IT.  S.  Army, 
October  10,  1893. 
Respectfully  submitted  to  the  Secretary  of  War  with  recommenda- 
tion that  the  lines  proposed  by  the  Board  of  Engineers  constituted  by 
paragraph  li,  Special  Orders  No.  51,  Headquarters  Corps  of  Engineers, 
October  11, 1888,  for  harbor  lines  on  eastern  shore  of  San  Francisco 
Bay,  in  front  of  Oakland  and  Alameda,  and  shown  on  the  accompauy- 
\\\^  tracing,  be  approved. 

It  is  further  recommended  that  the  approval  be  placed  both  on  this 
paper  and  the  tracing  submitted. 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 

[Second  indorsement.] 

War  Department,  October  11^  1893. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

.    Daniel  S.  Lamont, 

Secretary  of  War. 


R  R3. 

establishment  of  harbor  lines  in  OAKLAND  HARBOR,  CALIFORNIA. 

United  States  Engineer  Office, 
San  FranciscOy  Cal.,  September  20,  1893. 
General  :  I  have  the  honor  to  forward,  in  a  separate  roll,  a  tracing* 
exhibiting  the  harbor  lines  of  Oakland  estuary,  recommended  by  the 
Board  of  Engineer  Officers  constituted  by  Special  Orders  No.  51,  Head- 
quarters, Corps  of  Engineers,  October  11, 1888,  at  a  session  held  on  the 
18th  instant.  The  description  of  the  lines  may  be  found  on  the  tracing 
by  references  to  established  streets  in  the  city  of  Oakland. 

•  *•«*•* 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonel,  Corpo  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Septeynber  27, 1893. 
Respectfully  submitted  to  the  Secretary  of  War  with  recommenda 
tion  that  the  harbor  lines  proposed  by  the  Board  of  Engineers  and 
shown  on  tlie  accompanying  traoing  be  approved. 

It  is  further  recommended  that  the  approval  be  placed  both  on  this 
paper  and  the  tracing  submitted. 

Tiios.  Lincoln  Casey, 
Brig.  Gen,,  Chief  of  Engineers, 

War  Department,  September  29, 1893. 
Approved.  Daniel  S.  Lamont, 

Secretary  of  War. 

•Not  i)rinted. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHWESTERN  ARIZONA 
AND  IN  CALIFORNIA  SOUTH  OF  SAN  FRANCISCO. 


REPORT  OF  LIEUT,  COL.  W.  H.  H.  BEXYAURD,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Napa  River,  California. 

2.  Redwood  Creek,  California. 

3.  San  Luis  Obispo  Harbor,  California. 

4.  Wilmington  Harbor,  California. 


5.  San  Diego  Harbor,  California. 

6.  Colorado  and  Gila  rivers,  at  Yuma, 

Ariz. 


HARBOR    LINES. 

7.  Napa  River,  at  Napa,  Cal. 


United  States  Engineer  Office, 

San  Francisco^  GaL,  July  7,  1894. 
General:  I  have  the  honor  to  transmit  herewith  reports  upon  the 
works  of  river  and  harbor  improvements  under  my  charge  for  the  fis- 
cal year  ending  June  30, 1894. 

Very  respectfully,  your  obedient  servant, 

W.  H.  fl.  Benyaurd, 
Lieut  CoLy  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  S.  A. 


S  S  I. 

improvement  OF  NAPA  RIVER,  CALIFORNIA. 

The  project  upon  which  the  improvement  of  this  river  has  been  car- 
ried on  contemplates  the  removal  of  snags  and  leaning  trees  dangerous 
to  navigation  and  the  deepening  of  the  channel  over  the  bars  between 
Carr  Bend  and  Vernon  Mills,  in  the  immediate  vicinity  of  Napa  City. 

Work  has  been  suspended  for  several  years,  owing  to  the  fact  that  no 
appropriations  have  been  made  for  continuing  the  improvement.  The 
last  work  was  done  in  1891,  when  the  river  was  cleared  of  snags  and  a 
good  channel  was  dredged  through  the  bars  from  Carr  Bend  to  the 
highway  bridge  at  Tliird  street.  A  survey  made  in  August  last  for  the 
purpose  of  establishing  harbor  lines  at  Napa  City  showed  that  the 
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dredged  channel  had  been  to  a  great  extent  refilled,  due  to  material 
brought  down  from  the  uplands  during  the  winter  floods.  It  is  consid- 
ered that  no  improvement  of  a  permanent  character  can  be  effected,  as 
a  channel  dredged  one  year  is  liable  to  be  entirely  obliterated  by  the 
floods  of  the  succeeding  winter. 

In  Kapa  Biver  ordinary  tides  rise  about  5  feet  and  spring  tides  about 
7,  so  that  under  these  favorable  conditions  it  is  possible,  with  a  compar- 
atively small  amount  of  dredging  each  year,  to  maintain  the  river  in  a 
good  navigable  condition  for  the  class  of  vessels  engaged  in  the  trade. 
The  difficulty  has  been  that  the  small  appropriations  made  for  the  work 
have  been  insufficient  to  meet  the  requirements,  as  it  was  not  possible  to 
induce  any  contractor  to  undertake  the  dredging  except  at  a  figure 
entirely  too  high  for  the  amount  of  work  needed  for  the  improvement 
that  season.  The  last  contract  let  for  dredging  was  at  44  cents  per 
cubic  yard,  which  permitted  only  a  small  amount  of  work  to  be  done. 
With  liberal  appropriations  all  needed  work  could  be  done  at  reason- 
able cost. 

On  June  5,1803,  the  Napa  Valley  Wine  Company  requested  that  har- 
bor linos  be  established  in  front  of  Kapa  City,  and  a  Board  of  Engineer 
Officers  was  constituted  for  the  purpose  by  Special  Orders  No.  28,  from 
Headquarters,  Corps  of  Engineers,  July  14, 1893.  The  Board  submitted 
its  report,  with  map  showing  lines  recommended,  which  received  the 
approval  of  the  Secretary  of  War  October  18,  1893. 

The  estimated  cost  of  the  first  improvement,  made  in  188J5,  was  $27,500, 
of  which  $17,500  has  been  appropriated  as  follows: 

Act  of— 

August  11, 1888 $7,500 

September  19, 1890 10,000 

The  total  amount  expended  to  close  of  fiscal  year,  including  out 
standing  liabilities, 4s  $17,480.65. 

Monet/  statement, 

July  1,  1893,  balance  unexpomletl $19. 35 

July  1,  1894,  balance  unexpended 19.35 

[  Amount  (estimated)  re<juired  for  completion  of  existing  project 6, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  6, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  act  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 
(Furnisheil  by  Capt.  X.  H.  Wulff,  Napa  City,  Cal.j 


Merchant iflo,  general,  received  anil  Hhippeil tons . 

Coal  received do . . . 

Hay,  received  and  shipiwd do. . . 

<«rain,  feed,  and  flour  received  and  shipped    do. . . 

Ltiraber  received do... 

"NVino  n'ceived  and  shipped do . . . 

Miscellaneous  freight  received  and  8bipi)ed do. .. 


Total  . 


Steamers . 
Tonnag 


ag( 
ib^ 


Trips  by  schooners  . 


No  new  lines  of  tranHportation  wore  established  during  th«>  year. 
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SS2. 

IMPROVEMENT  OF  REDWOOD  CREEK,  CALIFORNIA. 

The  project  contemplates  providing  a  channel  50  feet  wide  and  3 
feet  deep  at  uiean  low  tide  from  the  lower  end  of  the  Tannery  Bend  to 
the  wharves  at  Kedwood  City,  a  distance  of  about  6,000  feet.  From 
the  Tannery  Bend  to  the  Bay  of  San  Francisco  there  is  at  all  stages  of 
tide  a  channel  of  sufficient  depth  for  the  class  of  vessels  engaged  in  the 
trade. 

No  work  was  done  during  the  past  year  and  none  is  contemplated 
for  the  coming  season.  Under  appropriations  made  for  Bed  wood  Har- 
bor and  Eedwood  Creek  the  channel  has  been  dredged  several  times, 
but  has  refilled,  owing  to  local  causes.  It  is  possible  to  maintain  the 
channel  only  by  constant  dredging.  Appropriations  will  be  needed  in 
the  future  for  this  improvement,  should  the  commerce  of  Eedwood  City 
justify  the  expenditure. 

No  appropriation  is  asked  for  the  next  fiscal  year. 

The  total  amount  appropriated  for  dredging  at  Redwood  is  $23,400, 
as  follows : 

Redwood  Harbor : 

Actof Julys,  1884...., $3,000 

Act  of  August  5, 1886 5,000 

Actof  August  11,1888 7,400 

Redwood  Creek : 

Act  of  September  J9, 1890 8,000 

The  total  amount  expended,  including  outstanding  liabilities,  to  the 
close  of  the  fiscal  year,  is  $23,386.49. 
ThiH  work  is  in  the  collection  district  of  Sau  Francisco. 

Money  statement 

July  1, 1893,  balance  unexpended $13.51 

July  1, 1894,  balance  unexpended 13. 51 


SS3. 

SAN  LUIS  OBISPO  HARBOR,  CALIFORNIA. 

The  approved  project  is  to  construct  a  breakwater  on  Whaler  Reef 
at  Port  Harford  extending  from  Point  San  Luis  to  Whaler  Island,  and 
thence  to  a  point  where  the  reef  at  its  outer  point  rises  above  high 
water.  Its  total  length  when  completed,  including  the  island,  will  be 
about  2,300  feet.  The  breakwater  will  rise  to  a  height  of  about  0  feet 
above  high  water,  with  a  thickness  on  top  of  20  feet,  and  with  such 
side  slopes  as  will  be  assumed  under  the  action  of  the  sea. 

At  the  commencement  of  the  fiscal  year  operations  were  in  progress 
upon  the  construction  of  the  breakwater  under  contract  with  A.  A. 
Polhamns.  At  that  time  the  structure  had  been  practically  completed 
between  Point  San  Luis  and  Whaler  Island,  a  length  of  about  300  feet, 
and  the  part  beyond  the  island  had  been  carried  a  further  length  of 
about  340  feet.  Operations  were  continued  until  October  12,  when 
heavy  seas  completely  wrecked  the  contractor's  outfit  for  handling 
stones  on  the  breakwater,  and  caused  a  suspension  of  operations  for 
the  winter.    The  breakwater  had  at  that  time  been  extended  to  a  point 
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507  feet  beyond  the  islaud  and  had  reached  the  shallowest  part  of  the 
reef.  The  outer  portion  of  the  structure  was  in  an  unfinished  condi- 
tion and  the  seas,  striking  first  the  unprotected  end,  moved  the  stones 
inwardly  toward  the  harbor  side,  and  as  the  destruction  gradually 
extended  backward,  the  last  100  feet  was  thrown  slightly  out  of  line. 
The  remainder  of  the  breakwater  was  practically  uninjured.  It  seems 
probable  tliat  most  of  the  damage  to  the  wall  could  have  been  averted 
had  the  end  been  fortified,  as  was  the  intention  to  do  at  the  completion 
of  the  season's  work.  During  the  winter  several  severe  storms  occurred 
with  but  little  additional  damage  to  the  outer  wall.  Some  of  the  stones 
iu  that  portion  between  the  point  and  the  island  were  displaced,  and 
some  slight  gaps  were  made  in  the  work,  but  without  any  danger,  it  is 
thought,  to  its  stability.  In  future  operations  it  is  intended  to  first 
repair  these  breaks. 

As  the  contractor  was  unable  to  continue  work,  he  applied  for  and 
received  an  extension  of  nine  months'  time  to  complete  his  contract 
Work  was  resumed  on  the  23d  of  June  and  continued  to  the  end  of  the 
year.  During  the  past  season's  operations  9,620.5  tons  of  stone  were 
delivered  and  placed  upon  the  breakwater. 

The  damage  to  the  outer  work  has  caused  the  material  near  the  end 
to  form  a  broader  base,  upon  which  it  is  possible  to  erect  a  stronger 
superstructure  and  at  the  same  time  correct  the  alignment  in  the  work. 
Oi)eratious  will  be  carried  on  with  this  view  to  the  end  of  the  present 
contract.  The  contractor  has  yet  to  deUver  about  4,000  tons  of  rock, 
which  will  complete  the  breakwater  to  the  point  reached  when  the 
storm  of  October  12  struck  it. 

The  breakwater  as  far  as  constructed  has  added  to  the  security  of 
vessels  lying  at  the  anchorage  and  wharf  at  Port  Harford.  During 
the  October  storm  steamers  laid  at  the  wharf  and  unloaded,  when  with- 
out the  protection  of  the  breakwater  and  under  the  sea  conditions  pre- 
vailing they  would  have  been  obliged  to  go  to  moorings  for  safety. 

The  conditions  of  heavy  seas  and  winds  and  the  fact  that  no  rock 
suitable  for  the  construction  can  be  obtained  in  the  immediate  vicinity 
adds  greatly  to  the  difficulties  of  carrying  on  the  work  at  Port  Har- 
ford with  the  amounts  that  usually  have  been  appropriated.  It  is 
not  possible  under  the  circumstances  to  induce  contractors  to  under- 
take the  work  except  at  high  figures,  as  the  funds  made  available 
would  not  justify  such  extensive  plants  as  are  really  needed  to  perform 
the  work  in  a  proper  manner.  The  result  has  been  that  the  contracts 
have  usually  gone  to  bidders  who  have  had  to  resort  to  makeshift 
devices  to  carry  out  their  contracts,  at  expense  to  the  work  and  delays 
in  its  execution.  It  is  recommended,  as  has  been  done  on  former  occa- 
sions, tliat  suitably  large  appropriations  be  made  for  the  work. 

Appropriations  in  the  future  will  be  applied  to  further  extension  and 
repairs  of  the  breakwater. 

The  total  amount  appropriated  for  this  improvement  is  $95,000,  as 
follows : 

Act  of — 

August  11,  1888 $25,000 

Septombcr  19,  1890 40,000 

July  13,  1892 30,000 

And  the  total  amount  expended,  including  outstanding  liabilities,  is 
$84,000.18. 

Tlie  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  189C,  is  $150,000. 
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Money  statement. 

July  1,  1893,  balance  unexpended $28,916.26 

June  30,  1894,  amount  expended  during  fiscal  year 17, 739. 87 

July  1,  1894,  balance  unexpended 11, 176. 39 

July  1,  1894,  outstanding  liabilities $1, 082.  87 

July  1,  1894,  amount  covered  bv  uncompleted  contracts 10,021.43 

11,104.30 

July  1,1894,  balance  available 72.09 

(  Amount  that  can  be  profitably  expended  in  fiscal  yeai  ending  June  30,1896  150, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


CO.MMERCIAL   STATISTICS. 
[Statistica  for  both  years  fumisliod  by  the  Pacific  Coast  IlaJlway.] 


Vessels : 

Steam number. 

Sailing do. . . 


Total. 


Tonnage 

Draft,  greatest feet. 

Merchandise,  general tons . 

Coal do.. 

Lamber feet. 

Grain tons . 

liituminous  rotk do. . 

Dairy  produce do.. 

Live  stock do. . 

Chrome  ore do.. 

Asphnltum do  - . 


Year  the  improvemout  i  Tear  ending  December 


began  (1888). 


31,1893. 


Incoming,  j  Outgoing.  ,  Incoming.  I  Outgoing. 


603  , 
34 


C03 
84 


508  I 
12  I 


508 
J2 


637 


637  - 


520 


452, 149. 34 

18 

8,802 

2,985 

8, 884, 400 


452.149.34  , 


I 


397, 450 


5,669  I 


2:),3C5  , 
15,  342 


9,725 

560 

5, 752, 400 


397, 450 
"'4,' 489 


30, 264 

6. 916 

1,683 

2.968 

1411 

133 


Tons. 

.  68,4^:5 

64,867 


Total  amount  of  freight  entered  and  cleared  in  1888 

Total  amount  of  freight  entered  and  cleared  in  1893 

No  new  lines  of  transportation  have  been  established  during  the  year. 

S  S  4. 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  CALIFORNIA. 

The  present  project  contemplates  gaining  a  depth  of  IG  feet  at  mean 
low  tide  at  the  entrance  and  in  the  inner  harbor.  For  this  pnrpose 
jetties  have  been  constructed  from  Rattlesnake  Island  and  Timms  Point 
on  the  easterly  and  westerly  sides  of  the  harbor,  respectively,  and  a 
certain  amount  of  dredging  has  been  done  in  the  inner  basin. 

Previous  to  the  commencement  of  operations  in  1871,  there  was  a 
depth  of  less  than  2  feet  at  the  entrance  at  mean  low  tide.  The  oper- 
ations of  jetty  extension  and  dredging  have  resulted  in  securing  a 
depth  of  10  feet  and  over  in  the  inner  harbor  at  mean  low  tide  and 
about  14  feet  at  the  entrance. 

Work  was  continued  during  the  fiscal  year  from  July  to  November  in 
raising  the  east  jetty  between  Deadmans  Island  and  the  double  timber 
work,  in  extending  the  east  jetty  about  425  feet  seaward  beyond  Dead- 
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mans  islaud,  and  in  raising  and  extending  the  west  jetty.  The  stone 
for  the  past  season's  work,  amounting  to  12,385  tons,  was  delivered 
nnder  contract  made  the  previous  year,  and  the  work  of  placing  same 
in  position  upon  the  jetties  was  done  by  hired  labor  with  the  plant 
owned  by  the  Government. 

Wlulo  these  operations  Avere  in  progress  a  series  of  current  observa- 
tions were  conducted,  and  a  number  of  borings  were  made  at  the 
entrance  to  determine  the  character  of  the  underlying  strata  at  that 
locality  with  a  view  to  the  consideration  of  further  projects  for  improv- 
ing the  harbor.  A  survey  of  the  inner  harbor  as  far  as  the  head  of 
Smiths  Island  was  also  made  in  connection  Avitli  work  proposed  for 
deepening  the  channel  between  harbor  lines. 

A  survey  made  after  the  close  of  operations  showed  a  aepthof  about 
14  feet  at  mean  low  tide  at  the  entrance.  Advices  lately  received  indi- 
cate a  deepening  at  this  locality,  but  to  what  extent  can  not  be  defi- 
nitely stated,  but  sufficient  to  warrant  the  belief  that  the  channel  is 
undergoing  some  change  for  the  better.  On  May  15  the  ship  Forrest 
Qucen^  drawing  18.9  feet,  entered  the  harbor  easily,  the  stage  of  tide 
being  5.Q  feet.  Owing  to  shallow  depth  along  the  wharf  front  where 
she  intended  to  make  her  berth  she  was  unable  to  unload  except  at 
high  stages  of  tide.  This  latter  circumstance  indicates  the  necessity 
of  measures  being  adopted  to  increase  the  depth  of  the  inner  harbor  at 
various  points  so  as  to  accommodate  the  class  of  vessels  that  can  i)as8 
the  entrance.  If  the  depth  of  IG  feet  at  mean  low  tide  at  the  latter 
point  be  gained  it  will  permit  vessels  drawing  from  20  to  22  feet  to  enter 
at  high  tide,  and  provision  should  be  made  for  this  circumstance.  The 
changes  of  depth  at  the  entrance,  due  to  the  extension  of  the  jetties, 
take  place  very  slowly,  and  it  is  possible  that  the  ultimate  depth  of  16 
feet  will  be  obtained  without  any  further  addition  to  the  works.  Should 
this  not  occur  it  might  be  desirable  to  resort  to  dredging,  as  the  removal 
of  a  comparatively  small  amount  of  material  would  give  the  required 
depth,  and  this  could  be  maintained  at  moderate  expense. 

The  inner  harbor  was  dredged  several  years  ago  to  the  depth  of  16 
feet  at  mean  low  tide  from  the  wharves  to  Deadmans  Island  over  a 
channel  width  of  300  feet.  The  survey  shows  that  this  depth  has  been 
maintained  and  that  no  deterioration  of  the  channel  has  taken  place 
due  to  material  brought  into  the  harbor  during  the  tidal  flow.  It  is 
therefore  believed  that  equally  good  results  can  be  obtained  and  main- 
tained by  further  dredging.  Along  the  wharf  fronts,  which  are  on  the 
harbor  lines,  it  is  found  that  shoal  places  exist  which  prevent  vessels 
from  unloading  at  all  stages  of  tide.  At  the  northerly  wharves  on  the 
westerly  side  of  the  harbor  the  depth  decreases  to  about  14  feet  at 
mean  low  tide,  and  along  the  entire  wharf  front  of  the  easterly  side  of 
the  harbor  depths  not  exceeding  12  feet  arc  found  at  same  stage. 
These  shallow  depths  indicate  the  necessity  of  dredging  operations  to 
accommodate  the  commerce  of  the  harbor,  when,  as  shown  above,  ves- 
sels drawing  nearly  19  feet  have  passed  the  entrance.  Appropriations 
made  in  the  future  will  be  expended  in  increasing  the  depths  at  the 
entrance  and  in  dredging  the  interior  basin  between  harbor  lines. 

The  total  amount  appropriated  for  this  harbor  is  8055,000,  as  follows: 

March3,1871 $200,000  Miucli  3,  1881 $33,000 

.TnnolO,  1872 75,000  August  2, 1882 100,000 

Marcli3,1873 150,000  July  5,  1884 50,000 

March3,1875 30,000  Augusts,  1886 75,000 

Jure  18,  1878 20,000  August  11,  1888 90,000 

March3,1879 12,000  September  19,  1890 34,000 

Juue  14,1880 35,000  July  13,  1892 51,000 
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The  total  amount  expended  to  close  of  fiscal  year,  including  out- 
standing liabilities,  is  $950,213.68. 

Money  fitatenient. 

July  1, 1893,  balance  unexpended $38,880.48 

June  30, 1894,  amount  expended  during  fiscal  year 34, 019. 16 

July  1,  1894,  balance  unexpended 4, 861. 32 

July  1,  1894,  outstanding  liabilities 75. 00 

July  1,  1894,  balance  available 4,786.32 


COMMERCIAL   STATISTICS. 

Commercial  atatistios  for  the  year  the  improvement  hegau  {1S71). 


Incoming. 

Outgoing. 

Vessels : 

SteAiTi 

..  .          . nuDil>er 

160 
65 

160 

i>ailiDg 

do 

65 

Total    

225 

225 

tons . . 

Freight 

25, 3ir{ 
10, 938,  336 

9,575 

IjUmnPr             ......r.r.-T....,.......T         ,n 

feet 

StatieticH  of  commerce  for  the  year  ending  December  31^  1898, 
[Furuishtxl  by  the  collector  of  customs  »t  Wilmington,  Cal.J 


Foreign  commerce 
(outer  htirbor) . 

Domestic 

commerce. 

Incoming. 

4 
34 

Outgoing. 

4 
23 

Incoming. 

Outgoing. 

Vessels : 

Steam 

293 
165 

283 

Sailing 

162 

Total 

as 

27 

458 

455 

239, 090 

Tonnage 

293   ftiil 

1 

Draft,  greatest 

26                     li 

18J 
15,244 

Mert'handise,  general 

Coal 

t/m« 

4,162 

13,372 

# 

86,439 
4,295 

Cement 

Lumber 

78, 045,  000 

The  total  amount  of  revenue  collected  at  the  port  duriug  the  vear  endinir  Decem- 
ber 31,  1893,  was  $140,858. 

The  rates  on  freights  have  been  reduced  since  the  first  expenditure  for  the  improve- 
ment of  this  harbor  from  $7.50  to  62^  cents  per  1,000  feet  on  iVmber,  and  from  $5 
to  75  cents  per  ton  on  general  merchaudise  from  the  outer  harbor. 

Tons. 

T#tal  amount  of  freight  entered  and  cleared  in  1871 50,  059 

Total  amount  of  freight  entered  and  cleared  in  1893 231, 757 

Increase 181,698 

No  new  lines  of  transportation  were  established  during  the  year, 
ENG  94 158 
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S  S  5. 

IMPROVEMENT  OF  SAN  DIEGO  HARBOR,  CALIFORNIA. 

The  approved  project  for  the  improvement  of  San  Diego  Harbor  eon- 
temi)lates  the  construction  of  a  jetty  on  Zuninga  Shoal  at  the  entrance 
to  the  harbor;  the  maintenance  of  a  channel  of  24  feet  depth  at  m^n 
low  water  through  the  middle  ground;  and  the  repair  of  the  dike  buih 
across  the  mouth  of  the  San  Diego  Eiver  to  divert  the  waters  of  that 
stream  into  False  Bay. 

Jetty, — It  is  intended  to  construct  a  jetty  about  7,500  feet  in  length, 
extending  from  Coronado,  North  Island,  along  Zuninga  Shoal,  with  a 
view  of  gaining  20  feet  at  mean  low  tide  over  the  outer  bar  where  now 
there  is  a  depth  of  about  21  feet  at  same  stage.  Zuninga  Shoal  projects 
out  from  Coronado,  North  Island,  parallel  to  Point  Loma  Peninsula,  the 
line  of  its  crest  being  about  1,400  feet  eastward  of  the  entrance.  In  its 
natural  condition  it  has  the  appearance  of  a  snbmerged  jetty,  with  an 
average  depth  along  its  crest  of  about  3  feet  at  mean  low  water.  Before 
the  commencement  of  operations  there  was  a  littoral  channel  along  the 
shore  end,  having  a  depth  of  about  11  feet  at  same  stage.  The  align- 
ment of  the  jetty  will  be  along  the  crest  of  the  shoal,  and  the  structm* 
will  be  simply  a  mound  of  stone  on  a  brush  foundation  and  carried  to 
about  high-water  mark,  which  will  have  the  effect  of  raising  the  shoal 
to  that  height. 

Specifications  were  issued  and  proposals  were  invited  for  the  eon 
struction  of  so  much  of  the  jetty  as  the  funds  available  would  permit. 
A  contract  was  entered  into  August  30,  1893,  with  Silas  R.  Smith,  the 
lowest  bidder  for  work,  at  the  following  prices :  Trestle,  $5.91  per  linear 
foot;  brush  mattresses  in  i)la€e,  at  $2.53  per  cubic  yard;  stone,  $1.62| 
per  ton  of  2,240  pounds;  and  office  building  at  $550.  Work  was  com- 
menced in  September,  but  owing  to  the  insufficient  plant  provided  by 
the  contractor  but  little  progress  was  made.  In  January  of  this  year 
a  change  was  made  in  the  outfit,  and  operations  since  have  been  con- 
ducted in  a  satisfactory  manner.  Owing  to  the  delays  occasioned  in 
the  earlier  operations,  the  contractor  was  unable  to  complete  the  work 
in  the  stipulate  time,  and  accordingly  an  extension  of  three  months 
was  granted  him. 

The  operations  consisted  first  in  revetting  the  shore  for  a  length  of 
about  1,000  feet  from  the  point  selected  for  root  of  the  jetty  westward 
to  the  entrance  channel,  and  afterwards'in  commencing  the  construc- 
tion of  a  trestle  from  which  the  mattress  and  rock  could  be  deposited 
on  the  line  of  the  jetty.  The  line  selected  is  well  back  from  the  approach 
to  the  entrance  so  as  to  afford  considerable  latitude  for  building  spurs 
and  keeping  the  channel  from  the  main  structure  and  so  avoid  dangers 
from  undermining. 

The  masses  of  stone  for  the  revetment  and  for  the  jetty  proper  were 
deposited  upon  a  foundation  of  brush  and  stone.  The  mattresses  for 
the  former  were  simply  laid  in  place  upon  the  beach;  those  for  tl^p 
jetty  were  built  upon  the  trestle  and  dropped  into  position.  The 
details  of  the  mattress  construction  and  methods  of  sinking  are  given 
fully  in  the  accompanying  report  of  the  assistant  in  local  charge  of  the 
work.  The  specifications  called  for  the  construction  of  a  trestle  with 
3-pile  bents,  but  owing  to  the  depths  of  water  in  the  littoral  channel 
and  to  the  hea\7'  rolling  stock  used  the  contractor  constructed  S4 
bents  with  4  piles  each,  nnd  74  bents  as  specified.  These  latter  were 
found  to  possess  all  needed  stiffness  required  in  the  construction.    As 
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the  trestle  advanced  seaward  its  height  was  increased  from  16  to  20 
feet  above  low  tide 

At  the  close  of  the  fiscal  year  the  contractor  had  completed  the  fol- 
lowing amount  of  work:  1,000  feet  of  shore  revetment;  2,464.5  feet  of 
double- track  trestle;  1,860  feet  of  jetty  to  a  height  of  high  water;  194 
feet  additional  to  low  water;  and  the  brush  and  stone  foundation  course 
a  further  distance  of  418  feet.  To  complete  the  contract  will  require 
about  4,600  tons  of  stone  yet  to  be  deposited  on  the  line  of  the  jetty. 
It  is  expected  that  this  work  will  be  done  during  July. 

In  conducting  the  operations,  instead  of  pushing  the  work  bodily 
forward  the  foundation  course  and  lower  portions  of  the  jetty  proper 
were  built  a  considerable  distance  in  advance  of  any  completed  portion, 
so  as  to  disturb  as  little  as  possible  the  existing  conditions. 

There  was  but  little  local  scour  in  front  of  the  trestle  and  advanced 
work.  The  completed  work  shows  as  yet.  no  influence  upon  the  bar 
depth,  and  it  is  not  expected  that  any  change  will  be  observed  uutil 
the  jetty  has  been  advanced  a  considerable  distance.  The  only  observ- 
able change  in  the  natural  conditions  is  in  the  shore  line  near  the  root 
of  the  jetty.  To  the  eastward  the  low- water  line  has  advanced  sea-, 
ward  about  350  feet,  and  ordinary  high-water  line  about  300.  The 
shore  line  for  a  length  of  about  2,100  feet  shows  the  effect  of  this 
filling;  on  the  line  of  the  jetty  the  vertical  depths  of  the  filling  over 
the  part  affected  is  from  8  to  11 J  feet.  On  the  channel  side  some  fill- 
ing is  observed,  due  to  sand  carried  through  the  wall  from  the  east- 
ward and  dropped  into  still  water.  A  shoal  that  existed  to  the  west- 
ward of  the  jetty  line  before  work  was  commenced  has  disappeared 
since  the  littoral  channel  has  been  tilled.  Aside  from  the  shore  drift 
there  is  apparently  but  a  small  movement  of  sand  at  the  locality;  this 
is  particularly  observable  by  reason  of  the  slowness  in  which  the 
brush  mattresses  silt  up.  Some  of  these  constructions,  which  were 
only  a  foot  thick,  showed  but  little  evidence  of  filling  even  after  a  sub- 
mersion of  two  or  three  months. 

Middle  ground. — ^o  work  was  done  upon  the  shoal  at  this  point  dur- 
ing the  past  year.  The  depth  remains  about  the  same  as  last  reported, 
viz,  16 J  feet.  No  work  is  contemplated  until  the  jetty  work  shall  have 
been  advanced  sufficiently  to  cut  off  the  movement  of  sand  over  Zuniuga 
Shoal  and  thereby  permit  dredging  of  the  middle  ground,  with  some 
prospect  of  maintaining  a  permanent  channel. 

Bike, — This  work,  completed  in  1876,  had  for  its  object  the  preserva- 
tion of  the  navigation  of  the  bay,  which  was  threatened  by  the  deposi- 
tion of  material  brought  down  by  the  San  Diego  Eiver  during  flood 
stages.  The  river  was  1  urned  from  its  course  and  caused  to  empty  into 
False  Bay.  This  was  accomplished  by  building  a  dike  across  the  mouth 
of  the  river  and  excavating  a  new  channel.  The  dike  is  in  good  condi- 
tion. If  repairs  are  found  necessary  they  are  made  by  making  a  small 
allotment  for  the  purpose  from  the  appropriations  for  the  harbor. 

Work  will  be  continued  upon  the  jetty  as  now  designed  to  the  extent 
of  the  funds  made  available.  An  appropriation  of  $200,000  is  asked 
for  the  fiscal  year  ending  June  30, 1896. 

The  total  amount  appropriated  for  San  Diego  Harbor  since  1875  is 
$192,500,  as  follows: 

Act  of— 

March  3,  1875 $80,000 

March  3,  187i> 1.000 

August  11,  1888 1,000 

September  19,  1890 60,500 

July  13,  1892 50.000 
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The  total   amoimt  expended,  including  outstanding  liabilities,  is 
$174,493.48. 
This  work  is  in  the  coUectioii  district  of  San  Diego. 

Money  statement, 

July  1, 1893,  balance  unexpended $88,71^2. 15 

Juno  30. 1894,  amount  expended  during  liscal  year 55,  SIO.  .3) 

July  1,  1894,  balance  unexpended 32,921.65 

July  1,  1894,  outstanding  liabilities  , $14,915.13 

July  1,  1894,  amount  covered  by  uncompleted  contracts 15, 148.  34 

30,  063.  47 

July  1, 1894,  balance  available 2,  a5.S.  18 

(  Amount  that  can  be  prolitably  expended m  fiscal  year  ending  June  30. 1896  200,  OOO.OO 
/  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  bids  for  building  a  jetty  at  San  Diego  Harbory  Californmy  called  for  by 
adrertisement  dated  June  17^  1893,  and  opened  at  11  a.  m.  July  U,  1893^  by  Lieut. 
Charles  L,  Potter,  Corps  of  Engineers,  in  absence  of  Lieut.  Col.  W.  B,  H,  Benyaurd, 


x«.. 


Name  of  bidder. 


T««^*i«     Mattress  I  Stone,i>er 
™  ??,.i?.V  iw  Phice,      ton  of    i     Office 
V^r}mi^  per  ciibii      2,240       builduiv 
yard.       pounds. 


foot. 


1  John  H.  Qninton 

2  Kimball  (J.  Easton 

3  W .  Jacobson 

4  Darby  L.iydoii 

5  Silaa'R.  Smitli 

6  J.  P.M.  Phillips 

7  Hoaly ,  Ti  bbets  &  Co 

8  j  A.  A.  Polbamas 


$0.  56 
9.44 
5.17 
7.28 
5.91 

11.50 
6.50 

10.00 


$3.78 


2.  25  . 
1.97  . 
4.75  ; 

2.53  I 
4.00  I 
2.40  I 
3.50  I 


$2.33 


$500.00 


2,24 

5H,00 

2.09  ' 

800.  n)-J 

2.75  . 

775.00 

1.624 

.^ijO.  01 

3-00 

600.  M 

2.30  i 

60J.U0 

2.48 

550.00 

REPORT   OF   MR.    F.    C.    TURNER,    ASSISTANT  KNGINKER. 

CoRONADo  North  Island,  California,  July  2,  1894. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  work  upon  the  jetty 
at  San  Diego  Harbor  for  the  fiscal  year  ending  June  30,  1894  : 

Work  began  under  the  contract  with  S.  R.  binith  in  September,  1893,  but  was  not 
vigorously  prosecuted  until  the  contractor  received  financial  help  from  Mr.  \V.  S. 
Waterman.  In  January,  1891,  the  quarry  was  changed,  and  since  then,  with  the 
exception  of  three  delays  to  brush  and  trestle  work  by  reason  of  the  nonarrlval  of 
piling  and  lumber,  the  work  has  been  continuous  and  active. 

The  work  done  up  to  June  30  is  as  follows: 

An  office  building  has  been  erected;  a  40-ton  Howe  railway  scale  put  in  place  on 
a  concrete  foundation;  1.000  feet  of  the  shore  revetted  with  rock  and  brush;  2,464.5 
feet  of  double-track  trestle  built;  the  jetty  built  to  high  water  for  a  distance  of 
1 ,860  feet,  to  about  low  water  for  194  feet  more,  and  abrushand  stone  foundation  course 
for  418  feet  more,  the  total  length  of  foundation  course  being  2,472  feet,  or  a  half 
bent,  8  feet,  beyond  the  trestle.  Besides  this  w^ork,  which  was  paid  for  by  the  United 
States,  the  contractor  has  had  the  Coronado  Railroa<l  extended  a  mile  and  a  half  so 
as  to  rejich  the  jetty,  and  has  built  the  necessary  approaches,  embankments  and  side 
track,  and  started  a  wharf  on  the  bay  side. 

The  general  plan  of  the  work  was  to  build  1,000  feet  of  shore  revetment  from  the 
root  of  the  jettj'^  westward  to  the  entrance  channel,  after  which,  on  February  2,  a 
high-tide  jetty  was  started  out  along  Zuninga  Shoal.  The  location  is  well  back  from 
the  channel  so  as  to  give  considerable  latitude  for  building  spurs  and  keeping  the 
cuireut  from  the  main  structure,  the  distance  of  the  axis,  prolonged  straight  to 
the  shore,  from  the  entrance  to  the  bay  being  460  yards.  The  jetty  starts  on  a  W 
cnrve  concave  to  the  channel,  in  order  to  '*  refuse"  the  root  of  the  work  from  wave 
attack  during  construction  in  case  of  storms,  audalso  to  bring  the  work  all  opposite 
laud  owned  by  the  United  States.    The  curve  effects  a  saving  of  about  1,400  tons  of 
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rock  and  280  cubic  yards  of  brush,  by  reason  of  shortening  the  shore  revetment  350 
feet,  while  not  atiecting  the  volume  in  the  jetty  proper.  The  tHn«;ent  in  the  jetty 
prolonged  converges  toward  the  channel,  and  breakers  are  outside  of  it  at  the  end  of 
th(5  shoal,  considerable  change  having  taken  place  since  the  lust  survey,  so  that  the 
direction  will  probably  need  changing  about  5^  to  the  east  to  give  the  cheapest  con- 
struction. 

With  the  completion  of  this  contract,  under  which  about  4,600  tons  more  of  rock, 
about  three  weeKs'  work,  is  still  to  be  placed,  the  foundation  course  will  have  been 
carried  to  nearly  a  third  of  its  proposed  length,  the  wall  some  200  yards  le«s:  but 
owing  to  the  existence  of  a  channel  close  to  the  shore  about  250  yards  wide  and  hav- 
ing :i  depth  of  10  feet,  wliile  the  greater  part  seaward  of  it  consists  of  a  shoal  with 
but  a  third  as  great  depths  along  the  axis  of  the  jetty  line,  the  volume  actually  lilled 
is  a  much  larcer  percentage  of  the  whole  work,  that  is,  on  the  basis  of  the  present 
dex>thB.  With  halting  intermittent  work  considerable  scrtur  is  likely  to  occur,  and 
greatly  increase  the  amount  of  material  needed. 

1  he'eilVcts  of  the  work  doue,  as  Jar  as  observed,  are  only  local,  and  little  else  is 
likely  to  occur  until  the  jetty  has  been  extended  1,000  feet  farther.  'Jhe  shore  line 
has  built  out  at  the  root  of  the  jetty,  advant-ing  the  low-water  mark  118'yarda  and 
the  ordinary  high-water  mark  from  90  to  95  yards,  the  vertical  depths  of  filling 
being  from  8  to  U^  feet.  On  the  east  side  the  shore  line  curves  back  gently  from 
the  jetty,  the  shore  being  affected  for  About  700  yards,  but  the  west  side  has  built 
up  by  the  sand  coming  through  the  wall  from  the  east  and  dropping  into  dead  water, 
forming  a  crescent-shaped  beach  in  the  angle  between  the  jetty  and  the  revetment, 
and  a  steep  bank  along  the  inside  of  the  wall  serving  to  strengthen  that  side  also. 
It  is  thought  that  this  tendency  to  till  will  continue  along  the  whole  W(.rk  and  the 
bank  remain,  if  the  spurs  be  built  out  to  the  channel.  A  shoal  on  the  west  side  of 
the  jetty,  which  was  bare  at  a  foot  of  tide,  has  scoured  since  the  littoral  channel  was 
closed,  so  that  but  a  small  patch  is  exposed  only  when  the  tide  falls  below  zero. 
Aside  from  the  shore  drift  the  movement  of  sand  in  this  protected  place  and  calm 
latitndc  has  been  inconsiderable.  At  times  the  water  becomes  exceedingly  clear, 
and  the  edges  of  the  l>rush  mattresses  can  be  seen  still  unsanded  over  after  two  and 
three  months'  submersion,  though  they  are  only  abont  a  foot  thick.  A  small  local 
sco?ir  has  occurred  at  the  end  of  the  shore  revetment  wall,  merely  wave  swash.  No 
tendency  to  widen  the  entrance,  as  is  ultimately  expected,  has  yet  been  observeil. 

In  view  of  the  general  experience  of  the  coast  jetty  work  of  a  considerable 
advance  scour,  the  general  principle  has  been  observed  in  the  work  of  «listurbiug 
existing  conditions  a  minimum  until  an  inerodable  foundation  had  been  laid.  The 
tirst  mile  of  the  shoal  being  well  protected  behind  Point  Loma  and  the  outlying 
kelp,  the  sea  is  very  mild.  There  probably  is  no  place  where  the  local  weatlier  is 
so  mild  and  uniform,  even  in  the  winter.  As  a  result  the  formation  mats  were  cov- 
ered only  with  small  rock,  and  the  mats  were  only  a  foot  or  less  thick,  and  were 
projected  out  rapidly  so  that  at  one  tin:ethey  were  1,200  feet  ahead  of  the  mound. 
The  average  thickness  of  the  foundation  course  was  from  2^  to  3  feet.  In  building 
the  wall  the  littoral  channel  was  kept  open  for  most  part  until  the  mats  had  all  been 
laid.  The  actual  scour  has  been  very  small,  Jiveraging  not  over  a  foot,  except  on  the 
lines  of  the  piling,  a  pothole  from  6  to  18  inches  dee])  usually  cutting  round  each  pile. 
The  maximum  scour  was  at  the  end  where  the  mat  was  dropped  in  5^  and  6  feet  of 
water,  while  the  soundings  before  beginning  work  were  2 J  and  3,  a  scour  of  3  feet. 
The  sn>allnes8  of  the  scour  is  due,  it  is  thought,  to  this  being  the  first  work,  to  the 
mild  weather,  to  the  location  of  the  jetty  outside  of  the  crest  of  the  shoal,  and  to  the 
methods  pursued  in  doing  the  work. 

The  depths  actually  built  in  varied,  beyond  the  shore,  from  10  and  11  feet  in  the 
littoral  channel  to 4  feet  on  the  shoal,  the  original  depths  before  doing  much  work 
being  9  and  10  feet  m  the  channel  and  2|  and  3  feet  least  depth  on  the  shoal. 

The  trestle  specified  had  a  double  track  upon  bents  ot  3  piles,  bents  being  16 
feet  apart  between  centers,  the  level  of  the  top  of  the  stringer  being  16  feet  below 
low  water.  But  owing  to  a  clause  in  the  specifications  stating  that  it  was  ilesigned 
for  light  rolling  stock,  the  contractor  drove  bents  of  4  piles  for  HI  out  of  a  total  of 
158  bents,  the  outer  74  bents  being  as  s})ecified.  Cars  weighing  75,000  pounds  gross 
have  been  run  over  these  3-pile  bents.  No  sway  bracing  has  been  use«l  and  the  tres- 
tle was  amply  stift*  without  it,  oven  before  dropping  the  mats,  and  with  a  height  of 
26  feet  above  the  ground.  The  piles  in  the  3-pile  bents  were  driven  usually  from 
11  to  13  feet  deep,  out  one  inside  pile  in  a  few  of  the4-pile  bents  was  allowed  to  be 
driven  less  than  the  specified  10  feet.  All  piles  were  driven  with  a  drop-hammer,  over- 
hanging skid  driver.  The  water  jet  was  tried,  but  the  ai)paratus  was  not  well  adapted 
to  that  ]>rocess,  the  piles  went  down  crooked,  and  it  was  finally  given  up  after  a  few 
trials.  The  bottom  was  medium  sand.  The  usual  j)enetratiou,  with  a  blow  from  a 
hammer  weighuig  1,800  pounds  and  falling  24  feet,  the  roi)e  fixed  and  overhauling 
the  drum,  was  from  1^  to  1|  inches,  the  average  pile  being  blunt-pointed,  about  10 
inches  in  diameter  at  the  small  end  and  about  13  inches  in  diameter  at  th^  butt.    With 
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everything  runuing  smoothly,  a  crew  of  eight  men  could  drive  and  cap  3i  of  the 
4-pile  bents  in  eight  hours,  and  at  times  drove  4.  When  driving  bents  of  3  piles,  the 
stringers  were  picked  up  from  a  raft  by  means  of  a  pair  of  shearlegson  the  rear  end 
of  the  driver,  and  with  this  work  added  the  speed  was  the  same  as  before  with 
4>pilo  bents.  With  delays  and  accidents  the  average  was  much  less  than  the  rate 
given.  The  top  work  of  sizing  and  boltiug  the  stringers  and  putting  in  the  spread- 
ers was  kept  up  by  4  carpenters.  On  account  of  the  rapid  progress  and  the  small 
amount  of  scour,  the  pile-driver  was  not  held  back  to  the  degree  specified,  but  was 
allowed  to  get  at  one  time  150  yards  ahead  of  the  finished  foundation  course,  and 
usually  was  from  60  to  80  yards  in  advance,  thus  giving  more  room  for  the  carpenters 
and  raattressmeu.  Piles  seldom  stood  more  than  from  4  to  5  days  before  the  mat 
was  dropped  around  them.  It  was  decided,  after  starting  work,  to  increase  the 
heiffht  of  the  trestle  from  16  feet  to  20  feet  above  low  water.  The  trestle,  accord- 
ingly, is  on  a  grade,  or  rather  two  grades,  with  a  short  level  between,  on  account  of 
the  lengths  of  piles  the  contractor  had  on  hand,  the  shol:t  level  between  grades 
having  the  appearance  of  a  sag.     The  last  52  bents  are  20  feet  above  low- water  level. 

The  brush  mattresses  which  form  the  foundation  course  are  composed  of  two  lay- 
ers of  brush  laid  at  right  angles  and  compressed  between  top  and  bottom  grilla^B^ 
of  2  by  3-iuch  pine  scantling,  and  tied  with  No.  10  black  annealed  iron  wire.  Owing 
to  the  prevalent  idea  of  the  scarcity  and  high  price  likely  to  be  bid  for  brush,  the 
mats  were  specified  very  thin.  In  actual  work  it  was  found  difficult  to  get  a  clofie 
mat  much  less  than  a  foot,  which  was  t)ie  average  thickness  made,  except  with  very 
fine  brush.  All  but  the  last  mattress  were  made  in  one  piece  under  the  trestle,  in 
lengths  of  4  bents  each,  and  varied  according  to  the  depth  of  water  from  25  to  52 
feet  in  width.  The  end  mat  was.  69  feet  wide  and  2^  bents  long,  projecting  a  half 
bent  beyond  the  trestle.  The  widths  are  enough  to  allow  of  a  projecting  apron  or 
bcrm  of  4  to  6  feet  beyond  the  too  of  the  rock  wall  on  each  side.  The  brush  was  a 
gord  quality  of  willow,  fairly  straight,  and  with  butts  usually  between  f  inch  and 
2  inches  diameter,  and  was  delivered  on  cars  in  bundles  about  8  inches  thick  and 
from  6  to  20  feet  long — usually  about  15  or  16  feet  in  length.  About  a  sixth  of  the 
amount  came  from  tho  Sweetwater  River,  the  rest  from  the  Tia  Juana  River,  about 
160  acres  being  cleared,  I  was  told,  in  obtaining  some  4,000  yards  from  this  latter 
locality. 

The  methods  used  in  making  and  dropping  tho  mattresses,  devised  by  Mr.  W.  S. 
Russell  and  Mr.  George  F.  Brynut,  were  modeled  after  the  methods  in  vogue  at  the 
jetties  at  Tanipico,  Mexico,  and  for  these  exceptionally  thin  and  light  mats  worked 
excellently,  not  one  being  lost  nor  badly  injured.  As  the  mats  were  much  ^vider 
than  caps,  tho  latter  were  extended  by  outriggers  of  6  by  10-inch  pine,  held  to  the 
cap  by  a  bolt  going  through  both  cap  and  outrigger  and  fastened  with  nut  and 
washer.  In  tho  case  of  the  ond  mat,  69  feet  wide,  the  30-foot  cap  was  extendcid  by 
two  or  a  double  outrigger  on  each  side,  a  second  one  bolted  to  the  end  of  the  first. 
It  is  thought  that  this  mat  is  the  widest  ever  dropped  from  this  width  of  trestle. 
From  these  outriggers  and  caps  4  pieces  of  3  by  8-inch  pine  15  feet  long  are 
hung,  about  3  feet  below  the  bottom  of  the  caps,  to  act  as  suspenders,  U]x»n 
which  to  lay  tho  grillage  and  build  the  mattress.  Tho  outside  ends  of  the  outer 
suspenders  and  tho  inside  end  of  the  pair  in  the  middle  of  the  trestle  hung  by  single 
ropes  fixed  to  both  suspender  and  cap  or  outrigger,  in  case  of  the  outer  pieces;  but 
the  outer  ends  hung  in  the  bight  of  a  rope  of  which  one  end  was  tied  to  the  cap, 
and  the  other,  fitted  with  an  eye,  was  held  in  a  light  iron  trip  hook,  which  also 
hung  to  the  cap;  there  being  2  trip  hooks  to  each  bent,  or  10  to  a  mattress.  When 
ready  the  mattress  is  dropped  by  the  levers  of  these  trip  hooks  being  pulled  simul- 
taneously at  a  given  signal,  the  two  outer  suspenders  swinging  to  the  outside,  and 
tho  two  inner  ones  pulling  up  through  the  middle  of  tho  mattress.  Upon  the  sus- 
penders the  lower  grillage  islaid,  consisting  of  2  by  3  inchscantling  in  32-foot  lengths, 
placed  on  edge  parallel  to  the  axis  of  the  jetty  and  3  feet  apart,  and  crossed  by 
scantling  5  feet  apart,  the  crossings  being  fastened  by  nails.  The  end  of  a  5-foot 
piece  of  No.  10  annealed  black  iron  wire  is  wound  around  each  grillage  crossing, 
and  the  wire  allowed  to  project  up  about  3^  feet.  Tho  bundles  of  brush  are  then 
laid  in  alternately  bntt  and  end,  cut  open  and  spread,  care  being  taken  to  keep  the 
wires  projecting  above  it,  after  which  the  top  grillage,  similar  to  the  bottom,  is  put 
on  and  tho  mattress  compressed  and  tied  by  heaving  on  tho  ends  of  the  wires  with 
mat  levers,  iron  bars  with  a  corrugated  toggle  at  the  end,  and  having  a  6-inclifal- 
crnm  welded  on  about  5  inches  from  tho  end.  Tho  wires  are  secured  by  taking  a  turn 
round  the  grillage  crossing  and  twisting  tho  end  about  a  half-driven  nail,  the  nail 
finally  being  driven  home,  the  wire  being  held  taut  during  this  oiieration  in  a  pair 
of  tongs. 

About  two-thirds  of  tho  mattresses  were  dropped  light,  but  toward  the  end  the 
increased  swell  made  it  advisable  to  i)ut  on  a  preliminary  loading  of  small  rock. 
The  mattresses  being  so  thin,  the  buoyancy,  particularly  with  green  brush,  was  so 
small  it  reqmred  but  from  4  to  6  tons  to  sink  a  mattress  containing  from  100  to  120 
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cubic  yards.  With  a  foreman  and  10  men  a  mat  of  this,  the  usual  size,  would  bo 
sunk  in  from  six  to  nine  minutes  after  dropping.  "With  light  preliminary  loading  it 
usually  took  from  two  to  four  miuui<es,  and  when  well  covered  about  one  minute  to 
one  and  one-fourth  minutes  to  settle  securely  on  the  ground. 

On  the  basis  of  a  mat  of  100  cubic  yards,  about  63  feet  long,  43  feet  wide,  and  a 
foot  thick,  the  labor  would  approximate  90  hours,  or  with  foreman,  say  one  hour 
per  cubic  yard  of  compressed  mattress.  This  was  distributed  about  as  follows: 
Thirty  hours  on  outriggers,  suspenders,  and.  lower  grillage ;  forty  hours  laying  brush ; 
and  twenty  hours  putting  on  top  grillage,  tying,  and  compressing;  or  in  money 
terms  at  $1.50  per  day,  foreman  $3,  the  frame  would  cost,  per  cubic,  yard,  6.6  cents, 
brush  filling  8.8  cents,  tying  4.4  cents,  or  about  20  cents  in  all.  The  material,  with 
the  waste  lumber,  wire," and  nails,  costs  about  35  cents,  and  with  brush  at  $1  per 
cubic  yard  at  the  trestle,  makes  the  total  mat,  ready  for  droppinn;  cost  about  $1.55 
pt^r  cubic  yard.  This  is  the  average  for  1,212.2  cubic  yards  of  brush  which  took 
1,050  hoars  besides  foreman's  time;  but  takes  no  account  of  expense  for  locomotive, 
preliminary  preparations,  and  plant;  and  delays  and  accidents  also  bring  the  aver- 
age total  cost  much  higher.  But  it  will  bo  seen  that  the  thinness  of  the  mattresses 
docs  not  increase  the  cost  as  much  as  might  be  thought.  If  the  thickness  were 
doubled  the  grillage  would  need  be  heavier,  at  least  2  by  4  inches,  or  33  per  cent; 
and  the  labor  would  be  increased  nearly  as  much,  making  the  cost,  aside  from  the 
brush  and  the  labor  of  stowing  it,  which  would  chango  little,  about  31  to  32  cents 
per  cubic  yard,  iostead  of  46  cents,  a  probable  cheapening  of  but  14  to  15  cents  per 
cubic  yard. 

Considering  the  fact  that  the  sand  moves  so  slowly  in  this  locality  in  the  absence 
of  storms,  that  thick  mats  are  uulikely  to  bo  sanded  up  from  teredo  attack  for  many 
months;  that  the  difterenco  in  cost,  per  volume,  of  rocic  and  brush  is  now  in  favor 
of  rook,  juid  is  not  likely  to  bo  very  much  the  other  way  in  future  contracts,  espe- 
cially if  the  specifications  allow  considerable  latitude  iu  the  sizes  of  rock,  and  also 
taking  into  account  the  advantages  gained  by  having  a  thin  advance  foundation 
course — for  st'our  hereafter  will  bo  much  greater  than  heretofore — it  would  seem 
advisable  to  continue  the  use  of  brush  merely  as  a  foundation  course  or  "carpet," 
and  not  as  a  material  to  fill  the  heart  or  core  of  the  jetty,  despite  its  possible  greater 
tightness.  That  the  use  of  some  brush  is  needed  as  a  foundatiou  would  appear  to 
be  indicated  by  thecxperience  on  the  revetment  wall.  During  the  contractor's  change 
of  ]>lans  a  considerable  quantity  of  rock  which  had  been  thrown  off  the  cars  upon 
the  beach  and  on  the  lino  of  the  intended  wall,  had  buried  into  the  sand,  making  it 
tedious  and  difficult  to  pick  up  and  place  properly  on  the  brush.  Therefore  the  con- 
tractor requested  to  leave  it  and  have  a  deduction  estimated,  which  was  done.  In 
consequence  of  this,  experiment  was  tried  of  leaving  out  tho  brush  foundatiou  for 
100  feet.  The  result  was  that  during  rough  water  and  high  tide  this  portion  of  the 
wall  sunk  down  2^  and  3  feet  below  tho  rest  of  tho  wall,  making  a  deep  sag.  This 
is  not  a  conclusive  test  of  a  small  stone  foundation,  however,  as  there  was  not  a  full 
generous  layer  of  small  rock  on  the  sand,  only  rock  from  100  to  250  pounds;  but  it 
may  bo  claimed  that  it  was  as  well  covered  as  would  bo  practicable  to  count  upon 
under  water  on  tho  lino  of  tho  jetty  proper,  unless  there  was  a  largo  quantity  of 
small  rock  available,  as  in  case  of  the  Catalina  Island  quarries,  for  instance. 

The  first  1,800  tons  of  rock  delivered  last  fall  came  from  tho  Sweetwater  Valley 
and  is  a  hard  porphyry — locally  socalled — containing  crystals  of  iron  pyrites  and 
Aveighing  168  pounds  per  cubic  feet.  It  was  brittle  and  splintered  in  quarrying. 
Seeing  the  likelihood  of  a  largo  amount  of  small  stone,  which  was  excellent  for  cov- 
ering the  mattresses  but  useless  outside, -rock  below  the  specified  50  pounds  weight 
was  rejected.  The  quarry  was  changed  to  a  coarse-grained  granite  quarry  at  Fos- 
ters, alter  Mr.  Waterman  took  hold  in  January.  This  rock  cleft  large,  and  in  order 
to  obtain  small  stone  for  sinking  the  mattresses  a  porphyry  quarry  had  to  be  opened 
at  Spring  Valley,  and  was  operated  several  weeks.  Tho  large  rock  was  unloaded 
into  the  middle  of  the  trestle  by  means  of  a  chain  and  trip  hook  and  a  car  fitted  up 
with  a  derrick  and  hoisting  engine.  After  some  practice  2,000  tons  a  week,  forty- 
eight  hours,  were  readily  unloaded  by  the  crew  of  7  men,  and  the  attending  loco- 
motive and  its  engineer,  if  they  were  not  kept  waiting,  and  the  stone  averaged 
fairly  large.  One  man  rock  is  the  cheapest  handled— about  40  to  50  per  cent  cheaper 
than  the  derrick.  Rock  from  500  pounds  to  2,000  pounds,  I  judge,  can  bo  most  easily 
handled  by  crowbars,  if  loaded  in  separate  cars.  All  rock  was  delivered  on  ordi- 
nary 1^0- ton  railroad  flat  cars,  there  being  about  50  regularly  iu  tho  service.  The 
loads  averaged  from  16  to  18  tons,  but  varied  up  to  a  maximum  of  25  tons  (2,240 
pounds).  The  jetty  wall  has  been  formed  by  dropping  tho  rock  between  the  tracks 
and  allowing  it  to  take  its  own  8lo])e,  which  is  nearly  one  to  one  on  account  of  the 
heaviness  and  large  sizes — from  2  to  3  tons  on  the  average,  but  running  up  to  6  and 
7  tons — of  the  rock  and  the  mildness  of  the  sea,  there  not  having  been  a  storm  since 
the  start.  Several  piles  have  been  knocked  out  from  under  the  caps  and  had  to  bo 
pulled  back  and  rebolted,  and  the  caps  and  stringers  have  been  much  scarred  by 
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tlio  falling?  rock.  The  20- foot  drop  is  severe  on  the  rock  also  and  many  pieces  break. 
A  wider  space  than  IH  feet  between  track  centers  would  give  better  opportunity  for 
trimming  the  wall. 

In  general,  the  Jetty  mound  was  built  in  three  stages.    First,  the  foundation  course 
.was  laid ;  next,  the  wall  built  to  between  low  and  half  tide  and  small  rock  thrown 
over  it  to  chink  up  spaces  and  tighten  it,  and  then  the  wall  wos  built  up  to  high 
water.     A  tinal  trimming  up  will  be  necessary  after  this  last  operation. 

With  present  prices  ol  $1.6125  i)er  long  ton' for  rock  and  $2.53  per  cubic  yard  for 
brush  mattresses,  assuming  a  cubic  yard  of  jetty  to  take  1^  tons  of  rock,  the  cost  per 
cul;icyard  for  stone  and  for  brush  would  be  as  $2.17  to  $2.53,  or  the  stone  14  per  cent 
the  cheaper.  The  rock  wall  may  not  be  so  tight  as  the  brush  core,  but  by  chinking  up 
liberally  with  small  rock,  and  after  the  anticipated  sanding  up  has  taken  place,  it  is 
thought  there  will  bo  no  practical  diti'erence  in  this  respect.  With  cheaper  brush, 
as  may  possibly  happen  to  be  the  case,  the  aspect  would  be  diiferent. 

All  rock  and  brush  have  been  delivered  by  the  Coronado  Railroad,  which  skirts 
the  southern  shore  of  the  bay,  and  the  San  Diego,  Cuyamaca  aud  Eastern  Railway, 
the  total  distance  from  the  quarry  at  Fosters  to  the  jetty  being  about  51  miles, 
nearly  equally  divided  between  the  two  roads. 

One  man  has  been  killed  at  the  quarry  by  a  bowlder  rolling  upon  him,  and  several 
have  been  injured.  Three  men  have  been  hurt  at  the  jetty  in  haudling  rock,  aud  two 
have  fallen  from  the  trestle  but  without  being  hurt. 

Since  the  brush  work  stopped  on  May  23,  from  8  to  12  men  have  been  employed  at 
the  jetty,  aud  from  50  to  60  at  the  quarry. 

The  material  used  has  been  4,723.2  cubic  yards  of  compressed  brush,  and  27,769.89 
long  tons  of  rock.    About  4,600  tons  more  rock  will  be  delivered  under  this  contract, 
which  will  take  about  three  weeks. 
Very  respectfully, 

F.  C.  Tl'RNER, 

Assistant  Engineer. 
Lieut.  Col,  W.  H.  II.  Bexyaurd, 

Corps  of  Engineers  J  U.  S.  A, 


COMMERCIAL  STATISTICS. 

Commercial  statistics  for  the  year  the  improvement  began. 


Entered  . 
Cleared . . 


Vessels.    Freight. 


No. 
201 
195 


Tout. 
24, 80D 
11,047 


The  vessels  (including  109  steamers)  had  an  aggregate  tonnage  of  122,311  tons. 

Commercial  statistics  for  the  year  ending  December  Sly  J893. 
[Furnished  by  Mr.  A.  E.  Higgins,  special  deputy  collector.] 


Incoming.  '  Outgoing. 


Vessels:  i 

Steftin number...  242  241 

Sailing do....'  93  88 


Total . 


335  I  329 


Tonnage 255,074  i         •.53.217 

Draft,  greatest feet..  24  21 

Mercbaiidise,  general,  domestic tons . .  25, 770  (*) 

Coal  do....'  86,068  , 

Lumber feet.. I  16,826.000  ' 

Grain tons..  1 8.733 

Mcrcliaudisc.  general,  foreign,  t  valued  at $390,  668  [       $273,  993 


*  Could  not  furnish  figures. 

t  No  record  is  kept  of  the  amount  in  tons  exx>orted  or  imported. 
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Amount  of  revenue  collected  at  tbe  port  during  the  year  ending  Deccuil)t.*r  .*U,  1893, 
$91,812. 

■JOUB. 

Total  amount  of  freight  entered  and  cleared  in  1876 oo,  456 

Total  amount  of  freight  entered  and  cleared  in  1893,  exclusive  of  foreign 
merchandise 113,  908 

Increase 107, 452 

No  new  lines  of  transportation  were  established  during  the  year. 


S  S  6. 

IMPROVEMENT  OF  COLORADO  AND  GILA  RIVERS  AT  YUMA*  ARIZONA. 

The  section  of  the  river  and  harbor  act  of  July  13,  1802,  making  an 
api)ropriation  of  $10,000  for  improving  the  Colorado  Kiver  called  for 
'*tlie  construction  of  a  levee  along  tlie  Gila  River  near  its  junction  with 
the  Colorado  so  as  to  confine  the  waters  to  tlie  channels  of  said  rivers." 

A  survey  of  the  locality  liaving  been  made,  and  the  necessary  condi- 
tions to  meet  the  required  object  having  been  determined,  specifications 
were  issued  and  proposals  invited  for  the  construction  of  the  levee. 
Previous  to  issuing  these  specifications  the  right  of  way  had  been 
obtained  from  the  difterent  property  owners  free  of  expense  to  the 
United  States  and  the  deeds  therefor  had  been  placed  upon  record  at 
Yuma. 

Proposals  for  the  work  were  opened  September  4  last,  and  a  contract 
was  entered  into  September  19  with  Baker  &  McKeown  for  the  con- 
struction of  the  levee  at  a  price  of  12J  cents  per  cubic  yard. 

The  levee  was  commenced  in  October,  1893,  and  completed  the  follow- 
ing January.  It  has  a  length  of  about  3,400  feet,  with  a  crown  of  8 
feet,  and  slopes  inside  and  outside  of  1  on  2  and  1  on  3,  respectively.  It 
rises  to  a  height  of  2J  feet  above  the  flood  of  1891  in  the  Gila,  the 
average  height  being  10  feet.  The  total  amount  of  material  placed 
in  the  work  was  63,807  cubic  yards. 

The  line  extends  from  Penitentiary  Hill  to  the  embankment  of  the 
Southern  Pacific  Railroad,  near  Seventh  and  Gila  streets,  following  for 
the  greater  portion  ofits  length  the  westerly  bank  of  a  slough  alongthe 
easterly  boundary  of  Yuma.  In  adopting  this  line  advantage  was 
taken  of  a  levee  of  light  profile  thrown  up  by  the  village  authorities 
several  yearw  before,  as  the  object  to  be  fulfilled,  viz,  the  protection  of 
Yuma  against  floods,  could  be  obtained  at  less  cost  by  following  this 
line  rather  than  a  longer  one  along  the  bank  of  the  Gila  proper.  The 
work  is  in  good  condition. 

The  total  amount  appropriated  for  this  improvement  is  $10,000,  and 
the  tot;al  amount  expended  is  $9,040.09. 

An  abstract  of  bids  received  is  appended. 

Money  statement 

July  1,  1893,  balance  unexpended $9, 503. 07 

June  30,  1804,  amount  expended  during  fiscal  year 9, 143. 16 

July  1,  1894,  balance  unexpended 359. 91 
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Abstract  of  bide  for  buildhiff  a  leree  at  Tuma,  Ariz.,  called  for  by  adrcriisemeut  dated 
July  2'>j  1893,  and  opened  at  11  a.  m.  September  4y  1893,  by  Lieut.  Col,  W,  JET.  E. 
lienyaurd,  Corps'  of  Engineers. 


No. 


Bidder. 


Patrick  J.  McComiiek 

Grant  Bros 

J.  S.  Antonolle  Ac  Co 

lliimphrey  McKeown  and  Johu  Bakor . 

llndolf  Axmaii 

Kedmoud  Tooliey  and  Henry  George... 


l'*ricn  per 
cubic 
yanl. 

Cents, 
13 
U 
30 

IC 

m 


S  S  7. 

ESTABLISHMENT   OF   HARBOR    LINES  IN   NAPA    RIVER   AT   NAPA,    CAL- 
IFORNIA. 

Napa  Valley  Wine  Company, 

San  FranciscOy  June  5,  1893. 
Dear  Sir:  BeiD^  the  owners  of  property  in  East  Nap<a,  between 
Sixth  and  Seventh  streets,  having  a  frontage  of  about  300  feet  on  the 
east  shore  of  the  Napa  Creek,  we  are  quite  interested  in  the  preserva- 
tion and  protection  of  navigation  and  harbor  in  Napa  City. 

In  former  years  wharves  and  bulklieads  were  only  needed  and  used 
in  West  Napa,  but  lately  manufactories  of  various  kinds  have  been 
established  on  the  east  side,  and  make  the  building  of  wharves  and 
bulkheads  a  necessity. 

The  continuous  changes  in  the  creek  make  it  difficult  to  ascertain  the 
lines  where  the  erection  of  wharves  and  bulkheads  is  justifiable;  and 
as  the  increased  traffic  as  well  as  the  value  of  property  makes  it  nec- 
essary to  define  the  different  personal  rights,  we  would  like  to  make 
manifest  to  you  that  the  establishment  of  harbor  lines  between  the 
Third  street  bridge  and  the  foot  of  Oak  street  is  essential  to  the  preser- 
vation and  i)rotection  of  the  harbor  of  Napa;  and  we  respectfully 
request  you  to  cause  such  lines  to  be  established  beyond  which  no  piers, 
wharves,  bulkheads,  or  other  works  shall  be  extended,  or  deposits 
made,  except  under  such  regulations  as  may  be  prescribed  by  you. 
Kespectfully,  yours, 

Napa  Valley  Wine  Company, 

E.  C.  Priber, 

Manager. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

June  13,  1893. 
licspectfully  refeiTed  to  Lieut.  Col.  W.  11.  IT.  Benyaurd,  Corps  of 
Engineers,  for  investigation  and  report. 

If,  in  Colonel  Benyaurd's  opinion,  the  establishment  of  harbor  lines  is 
essential  to  the  preservation  and  protection  of  the  harbor  he  will  please 
submit  to  this  office  a  map  showing  the  harbor  lines  which  in  his  judg- 
ment should  1)0  established  by  tlie  Secretary  of  War. 
By  commr.nd  of  Brig.  (reu.  Casey: 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 
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[Tliinl  indorsement.] 

U,  S.  Engineer  Office, 
San  Francisco^  CuL,  June  30,  1893, 
liespectfiiUy  roturned  to  the  Chief  of  Engineers,  U.  S.  Army,  with 
accompanying  report. 

W.  II.  II,  Benyaurd, 
Lieut.  Col,  Corps  of  Engineers, 

[Fourth  indorsement.] 

Office  Chief  of  EngtINEERs, 

U.  S.  Army, 

July  1J2,  1893. 

Eespectfully  returned  to  the  Secretary  of  War. 

Application  has  been  made  by  the  Napa  Valley  Wine  Company, 
owners  of  property  fronting  on  Napa  Eiver,  at  Napa  City,  Cal.,  for  the 
establishment  of  harbor  lines  at  that  locality. 

Attention  is  respectfully  invited  to  the  report,  dated  the  30th  ultimo, 
from  Lieut.  Col.  W.  II.  H.  Benyaurd,  Corps  of  Engineers,  to  whom  the 
application  was  referred.  He  is  of  the  opinion  that  the  narrowness  of 
the  channel,  the  small  depth  of  channel  when  not  influenced  by  tide 
and  other  attendant  circumstances  do  not  warrant  the  establishment  of 
harbor  lines,  and  suggests  that  encroachments  upon  the  navigable  chan- 
nel can  bo  controlled  under  the  provisions  of  section  3  of  the  act  of 
Congress  of  July  13,  1892. 

I  do  not  concur  in  the  conclusions  reached  by  Colonel  Benyaurd. 

In  my  opinion  the  narrowness  of  the  channel,  instead  of  constituting 
an  objection,  is  rather  an  argument  as  to  the  necessity  of  establishing 
harbor  lines.  To  a  growing  and  progressive  industrial  city,  situated 
upon  a  narrow  river,  the  preservation  and  i)rotection  of  its  water  front 
from  encroachments  that  tend  to  diminish  the  water  space  is  a  matter  of 
vast  importance.  And  it  is  of  essential  moment  to  the  owners  of  property 
bordering  on.such  a  river  to  have  their  individual  rights  as  to  the  exten- 
sion of  wharves  and  other  structures  defined  and  settled  by  law.  When 
harbor  lines  have  been  established  under  the  provisions  of  section  12  of 
the  act  of  September  19, 1890,  the  interests  of  the  public  in  the  preserva- 
tion of  the  navigable  channel  are  protected,  and  the  rights  of  individual 
riparian  owners  are  fixed  so  that  all  areon  the  same  footing,  and  a  person 
on  one  side  of  the  stream  can  not  extend  his  wharf  or  pier  out  to  an 
unreasonable  distance  to  the  injury  of  the  owner  of  property  on  the 
opposite  side. 

Section  3  of  the  act  of  July  13,  1892,  simply  forbids  the  erection  of 
structures  that  may  imx)ede  navigation,  but  a  structure  may  offer  no 
obstruction  to  navigation  and  yet  be  decidedly  injurious  to  a  harbor. 
The  objects  intended  to  be  accomplislied  by  the  law  providing  for  the 
establishment  of  harbor  lines  and  the  law  forbidding  the  erection  of 
structures  obstructive  of  navigation  are  by  no  means  identical. 

I  therefore  recommend  that  the  matter  of  the  establishment  of  harbor 
lines  at  Napa  City  be  referred  to  a  Board-of  Engineer  Officers  to  con- 
sist of  Lieut.  Col.  W.  II.  H.  r»envaurd,  ^laj.  W.  11.  Ueuer,  and  Lieut. 
C.  L.  Potter, 

With  the  sanction  of  the  Secretary  the  order  constituting  the  Boaixi 
will  be  issued  from  this  office. 

Tiios.  Lincoln  Casey, 
Brifj.  Gen.,  Chief  of  E)uj  luce  vs. 
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I  Fifth  iudorHcitieiit.) 

War  Department,  Jttly  13^  1893. 
Api)roved  tis  recommeuded  by  the  Chief  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War: 

John  Tweed  ale, 

Chief  Clerk. 


rel»ort  of  lieut.  col.  av.  h.  h.  uenyaurd,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco,  CaL,  June  30,  18HJ. 

General:  I  have  the  honor  to  i)resent  the  foHowing  report  on  the 
matter  of  the  establishment  of  harbor  lines  at  Napa  City,  Oal.,  called 
for  in  your  indorsement  on  letter  of  E.  G.  Priber  herewith. 

The  width  between  banks  of  Napa  River  at  Napa  Gity,  Gal.,  varies 
bttt  slightly  from  a  mean  of  100  feet.  The  banks  are  somewhat  bkifl', 
and  when  the  channel  way  is  not  encroached  upon  by  bars  the  width 
is  very  nearly  the  same  at  high  and  low  stages  of  tide.  The  rise  of 
ordinary  tides  is  about  5  feet  and  of  spring  tides  about  7  feet.  The 
river  is  subject  to  considerable  freshets  which  bring  down  from  the 
uplands  floating  trees  and  detritus  composed  partly  of  gravel,  wliich 
settles  in  the  channel  and  forms  shoals.  The  channel  way  has  been 
dredged  through  the  worst  of  these  shoals,  but  owing  to  the  causes 
just  mentioned,  the  dredged  portions  have  been  partially  refilled.  In 
all  these  changes,  however,  the  banks  have  remained  stable.  Only 
small  steamers,  two  in  number,  with  a  draft  of  4  feet,  and  small  sailing 
vessels  of  like  draft,  are  engaged  in  navigating  the  river,  and  evea 
for  these  vessels  continuous  navigation  is  only  possible  during  the 
higher  stages  of  tide.  Arrivals  and  departures  are  timed  to  take 
advantage  of  this  condition.  The  narrowness  of  the  river  between 
banks  necessarily  precludes  the  erection  of  extensive  wharves.  Where 
these  latter  are  built  for  the  accommodation  of  business,  they  extend 
but  a  few  feet  from  the  banks.  The  narrowness  of  the  channel 
between  banks,  the  small  depth  of  channel  when  notinfluenced  by  tide, 
the  changes  in  the  channel  way  and  other  attendant  circumstances 
a])pear  to  me  not  to  warrant  the  establishment  of  the  harbor  lines 
asked  for.  No  wharf  can  be  projected  to  any  length  without  interfer- 
ing with  navigation  and  such  encroachment  can  be  easily  controlled 
under  the  provisions  of  the  river  and  harbor  act  of  July  13, 1892.  The 
fact  is,  that  the  matter  seems  to  be  a  personal  one  between  the  Napa 
Valley  Wine  Company  and  A.  Hatt,  the  owner  of  property  on  the 
opposite  bank  of  the  river.  The  applicjint  in  a  personal  interview 
asked  for  the  establishment  of  the  lines,  but  considering  the  views  just 
expressed  as  the  probable  reason  for  the  request,  I  decline  to  consider 
the  subject. 

The  letter  of  Mr.  Priber  is  returned  herewith. 
Very  respectfully,  your  obedient  servant, 

W.  U.  H.  Benyaird, 
Liejit,  Col.,  Corps  of  Engineers. 

Brig.  (ren.  Thomas  L.  Gasey, 

Chief  of  Engineers,  L\  iS.  A. 
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REPORT  OF  BOARD  OF  ENGINEERS. 

San  Francisco,  Cal.,  October  5, 1893. 
General:  The  Board  of  Engineer  Oflaeers  constituted  by  Special 
Orders  No.  28,  from  Headquarters,  Corps  of  Engineers,  Washington,  D. 
C,  .July  14,  189;i,  to  consider  the  subject  of  harbor  lines  at  Napa  City, 
Cal.,  has  the  honor  to  recommend  for  adoption  the  following-described 
lines  along  the  east  and  west  banks  of  Napa  Eiver  in  the  immediate 
vicinity  of  Napa  City : 

Ileal  side. — Be<>:iniiing  at  a  point  on  railroad  bridge  of  the  Southern  Pacific  Com- 
pany at  Lawrence  street  and  distant  15  feet  from  east  side  of  Water  street;  thence 
parallel  to  Water  street  to  the  oast  line  of  Edmonston  street  prolonfjed;  thence  to  a 
point  on  the  west  side  of  the  public  lauding  at  a  distance  of  130  feet  east  of  First 
street;  thence  parallel  to  First  street  for  a  distance  of  75  feet;  theuce  to  the  north- 
east comer  of  Knapp's  upjicr  lumber  wharf;  thence  alon^ij  the  front  of  this  wharf  to 
its  southeast  corner;  thence  to  the  north  corner  of  the  United  States  Winery  (upper); 
thence  along  the  brick  wall  and  front  of  the  wharf  of  this  winery  to  the  north 
line  of  Fourth  street ;  thence  to  the  northeast  corner  of  Knapp's  lower  lumber  Avharf ; 
thence  along  the  front  of  this  wharf  to  the  lower  end  of  the  old  portion  of  this 
wharf;  thence  to  the  up])ercnd  of  the  line  of  piling  in  front  of  Hatt's  warehouses; 
thence  along  this  line  of  piling  to  its  lower  end;  thence  to  the  northeast  corner 
of  Hatt's  Wharf;  thence  along  the  face  of  this  wtarf  to  its  lower  end  near  Main 
street;  thence  on  a  lino  toward  the  most  easterly  point  of  the  United  States  Winery 
(lower),  until  the  line  of  the  front  of  the  Emma  Landing  is  reached;  thence  along 
the  line  of  that  front  to  the  lower  end  of  the  landing;  thence  to  the  upper  end  of 
the  ( Caroline  Landing  (Zinfandel  now) ;  thence  along  that  front  and  the  front  of  the 
Hope  Landing  to  the  lower  end  of  the  latter  Landing;  thence  in  the  same  straight 
line  till  it  intersects  a  line  parallel  to  the  middle  line  of  the  levee  and  20  feet  out- 
side of  it;  thence  along  this  line  imtil  it  intersects  the  north  line  of  Lanrel  street 
extended. 

7i'<i8<«irfc.—  Heginniug  at  a  point  on  the  bridge  of  the  Southern  Pacific  (Company 
140  feet  eastward  of  the  point  of  commencement  of  the  westerly  pier-head  line; 
thence  in  a  straight  line  to  theintersectionof  the  northerly  line  of  Edmonston  street 
prolonged,  and  distant  190  feet  from  the  westerly  side  of  Water  street;  thenco  par- 
allel to  Water  street  to  the  intersection  with  the  southerly  Hue  of  the  public  land- 
ing extended;  thence  to  the  westerly  end  of  the  wooden  bulkhead  near  wagon 
bridge  at  Third  street ;  thence  along  the  bulkhead  and  the  face  of  the  east  abutment 
of  the  bridge,  and  along  the  bulkhead  below  the  bridge  and  continuation  of  that 
line  until  it  intersects  the  line  of  the  front  of  the  woolen  mill  wharf;  thence  along 
this  line  to  the  lower  end  of  the  woolen  mill  wharf;  thence  on  a  line  parillcl  to 
iJ'Hemmecourt  street  to  a  point  70  feet  northof  the  north  side  of  Sixth  street;  thence 
to  a  point  on  the  west  side  of  D'Hemmecourt  street  40  feet  north  of  the  south  side  of 
Sixth  street;  thence  to  a  point  on  the  line  of  the  face  of  the  wharf  of  the  Napa  Val- 
ley Wine  Company  extended  northerly,  50  feet  from  the  northerly  comer  of  wharf; 
thence  along  said  line  and  face  of  wharf  until  it  intersects  the  extended  line  of  the 
sonth  end  of  the  building  at  Emmii  Landing;  thence  in  a  straight  line  projected 
toward  the  southerly  end  of  the  Hope  Landing  for  a  distance  of  90  feet;  thenco  in 
a  straight  line  parallel  to  the  front  of  the  Caroline  and  Hope  landings  for  a  dis- 
tance of  125  feet;  thence  parallel  to  Brown  street  until  it  intersects  the  bank  of  the 
river. 

No  bulkhead  lines  are  submitted  as  the  Board  considers  that  uo  fill- 
ing should  be  permitted  beyond  the  lines  of  the  natural  banks. 
Respectfully  submitted, 

W.  n.  H.  Benyaurd, 
Lieut.  CoLj  Corps  of  Engineers. 

W.  II.  He  ITER, 
Major,  Corps  of  Engineers. 

Chas.  L.  Potter, 
First  Lieutenant  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A, 
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[First  indorisoraent  ] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

October  17,  1893. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  within  report  of  the  Board  of  Engineers  constituted  by  authority 
of  the  Secretary  of  War  to  consider  and  report  upon  the  subject  of 
harbor  lines  at  Napa  City,  Cal.,  is  recommended  for  approval. 

The  lines  suggested  by  the  Board  are  described  in  the  within  report 
and  shown  on  the  map*  inclosed,  and  it  is  recommended  that  the  Sec- 
retary place  his  approval  both  upon  this  paper  and  the  tracing  sub- 
mitted. 
Previous  papers  herewith. 

Thos.  Lincoln  Casey, 
Brig.  Gen,,  Chief  of  Engineers. 

[Second  indorncment.] 

War  Depart^ient,  October  18,  1893. 

'  Approved. 

Daniel  S.  Lamont, 

Secretary  of  War. 

*  Omitted. 
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APPENDIX  TT. 


IMPROVEMENT  OF  SAN  JOAQUIN  AND  SACRAMENTO  RIVERS  AND  TRIB- 
UTARIES, AND  OF  RIVERS  AND  HARBORS  IN  CALIFORNIA  NORTH  OF 
SAN  FRANCISCO 


REPORT  OF  MA  J.  W.  H.  HEVER,  CORPS  OF  ENGINEERS,  OFFICEU  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1S94,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPKOVEMEXTS. 

1.  San  Joaquin  River,  California.  1  4.  Petaluma  Creek,  California. 

2.  Mokehimno  River.  California.  5.  Humboldt  Harbor  and  Bay,  California. 

3.  Sacramento  and  Feather  rivers,  Cali- 

fornia. 


United  States  Engineer  Office, 

San  Francisco,  Cal.^  July  5,  1891, 
General  :  I  have  the  honor  to  transmit  herewith  my  annual  reports 
for  the  fiscal  year  ending  June  30, 1894. 

Very  respectfully,  your  obedient  servant, 

W.  n.  Heifer, 
Major,  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8,  A, 


TT  I. 

IMPROVEMENT  OF  SAX  JOAQUIN  RIVER,  CALIFORNIA. 

Description. — The  San  Joaquin  River  flows  in  a  general  northwesterly 
direction  from  Firebaugh  to  its  mouth.  It  empties  into  Suisun  Bay,  near 
the  mouth  of  the  Sacramento.  During  its  high- water  stage  the  river 
is  navigable  for  light-draft  boats  to  Hills  Ferry  nearly  100  miles  above 
Stockton,  and  sometimes  even  to  Firebaugh,  nearly  100  miles  farther; 
but  during  this  period  of  high  water  there  is  but  little  freight  availa- 
ble for  boats,  while  during  low- water  periods  there  is  not  enough  water 
in  the  ui)per  river  for  navigation  purposes.  The  lower  river  is  practi- 
cally an  estuary. 

Original  condition. — Before  improvement  the  low-water  channel  to 
Stockton  was  only  about  G  feet  in  depth,  while  the  upper  river,  above 
Stockton,  was  navigable  to  Hills  Ferry  for  but  few  months  in  the  year, 
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(luiiug  the  hi^h-water  stage,  aud  then  only  for  boats  drawing  2  feet  of 
water  or  less. 

Work  prior  to  June  30^  1893. — The  project  for  the  improvement  was 
adopted  in  1877,  and  slightly  modified  in  18S1  and  1888.  Its  object  is 
to  secure  and  maintain,  by  dredging,  a  channel  9  feet  deep  at  low  water 
and  100  feet  wide  through  the  tidal  portions  of  the  river  and  Stockton 
Slough  to  Stockton,  and  a  channel  4  feet  deep  at  low  water  and  100  feet 
wide  to  Miller's  warehouse,  in  Mormon  Slough ;  to  secure  the  tem|K)rary 
improvement  of  the  low-water  channel  by  dcadging,  scraping,  and  small 
wing  dams,  and  to  eflect  the  closure  or  partial  closure  of  Paradise  Cut 
and  Laird  Slough. 

Up  to  18S7  all  the  work  on  this  river  was  done  by  contract,  and  the 
cost  of  dredging  varied  from  45  to  15  cents  per  cubic  yard.  In  1887  a 
dredge  Avas  built  by  the  Government,  and  since  that  time  the  cost  has 
averaged  less  than  10  cents  per  cubic  yard. 

In  December,  1888,  a  dam  for  the  partial  closure  of  Paradise  Cut  was 
completed.  During  the  excessive  floods  of  1890  this  dam  was  injured 
beyond  repair,  and  was  accordingly  rebuilt  in  the  fall  of  1891. 

A  dam  was  constructed  across  Laird  Slough  during  August  and  Sep- 
tember, 1891.  Owing  to  damage  by  floods  it  became  necessary  to 
rebuild  it  in  part  in  the  fall  of  1892. 

Paradise  Cut  Dam  was  again  repaired  in  1892. 

Dredging  has  been  in  progress  each  year,  and  the  river  has  also 
been  straightened  by  several  cut-offs  with  great  benefit  to  navigation. 
Wherever  cut-ofts  have  been  made  they  have  been  self-maintaining. 

Amount  expended  and  results  obtained  to  June  30^  1893, — The  amount 
expended  on  the  San  Joaquin  River  up  to  June  30, 1893,  was  $280,705.85. 
The  constant  work  of  improvement  had  given  and  maintained  a  low- 
water  channel  of  9  feet  to  Stockton,  and  rendered  steamboating  to  that 
city  comparatively  easy  and  safe  all  the  year  round. 

While  the  u[)per  river  had  been  improved  by  the  partial  closure  of 
Paradise  Flat  and  Laird  Slough  the  annual  time  of  navigation  was  not 
materially  lengthened. 

APPKOPiaATIONS. 


A iigus 1 14, 1876 $20, 000 

J II  u  e  1 4, 18S 0 20,  000 

March  3,  1881 40,000 

AujEjiiHt  2, 1882 40,000 

Julv5, 1884 20,000 

August  5, 1886 18,  750 


August  1 1, 1888 $25, 000 

September  19, 1890 75, 000 

July  13, 1892 a5,000 

Total 323,750 


Report  of  operations  during  the  past  fiscal  year. — In  September,  1893, 
the  San  Joaquin  Kiver  had  fallen  so  as  to  render  dredging  again  nec- 
essary, the  United  States  dredge  was  accordingly  put  to  work  on  Sep- 
tember 18  at  AVakefield  Landing,  about  6  miles  below  Stockton,  where 
a  bad  sand  bar  had  formed.  This  was  removed  to  a  depth  of  9  feet 
below  low  water,  which  necessitated  the  excavation  of  22,842  cubic 
yards  of  material.  The  dredge  was  then  moved  to  a  hardpan  bar  nearly 
opposite  Raggi  Landing.  This  bar  became  an  obstacle  to  navigation 
by  reason  of  the  new  double  cut-oflf  at  the  narrows,  causing  boats  to 
take  a  different  course  to  the  one  formerly  used.  It  also  was  removed 
to  a  depth  of  9  feet  below  low  water,  requiring  the  excavation  of  4,110 
cubic  yards  of  material,  all  hardpan.  After  this  was  done  the  dredge 
was  removed  into  Stockton  Slough,  where  work  was  carried  on  until  the 
end  of  December  when,  the  channel  being  in  a  fair  condition  and  the 
funds  practically  exhausted,  the  dredge  was  laid  up  near  Stockton.  In 
Stockton  Slough  the  dredge  made  cuts  aggregating  3,585  feet  in  length. 
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50  feet  wide,  to  a  depth  of  9  feet  below  low  water,  to  do  which  32,964 
cubic  yards  of  material  were  excavated  and  placed  on  shore.  The 
dredge  was  at  work  altogether  during  this  season  for  one  hundred  and 
five  days,  and  removed  and  placed  on  shore  an  aggregate  of  59,916 
cubic  yards  of  material.  The  total  cost  of  the  dredging  was  $4,771.57,  or 
7.9  cents  per  cubic  yard.  Much  delay  was  cauv^ed  by  repairs  whiqh 
became  necessary  to  the  dredge  during  the  work,  and  it  is  probable  that 
it  will  have  to  be  extensively  repaired  before  work  is  again  resumed. 

On  July  5, 1893,  bids  were  opened  for  dredging  a  double  cut-off  in 
the  San  Joaquin  River,  below  Stockton.  The  following  bids  were 
received: 

Cents  per  cubic  yard. 

(1 )  John  Hackett,  San  P>aiicisco,  Cal 15 

(2)  Ferris  &  WiUiams,  San  Francisco,  Cal 18 

On  July  23,  1893,  a  contract  was  entered  into  with  John  Hackett. 
He  began  work  on  August  12,  and  completed  the  cut-off  on  September 
11.  There  were  110,093  cubic  yards  of  material,  consisting  of  peat  and 
clay,  excavated  and  placed  on  shore  behind  levees.  The  cut  is  1,900 
feet  in  length  and  150  feet  in  width.  The  bottom  of  the  cut  is  horizon- 
tal and  9  feet  below  mean  low  tide.  The  average  width  of  the  riverin 
the  vicinity  is  175  feet.  Besides  avoiding  two  sharp  bends  three- 
tenths  of  a  mile  is  saved  to  vessels  by  the  cut. 

On  September  4,  1893,  bids  were  opened  for  making  a  double  cut-off 
at  Twenty-one  Mile  Slough,  San  Joaquin  River.  The  following  bids 
were  received : 


yo. 


Name  and  address  of  bidder. 


1  I  San  Francisco  Bridge  Company,  San  Francisoo  . 

2  I  John  W .  Ferris,  San  Francisco 

3  '  John  Hackett,  San  Francisco 


«?.hCf',  for  200,000 
cubic 
yards. 


cubu} 
yard. 


Centi.  ; 

8.74  '  $17,480 

11  I  22, 000 

10  20. 000 


On  September  14,  1893,  a  contract  was  entered  into  with  the  San 
Francisco  Bridge  Company.  The  contractors  began  work  on  Septem- 
ber 1(),  and  completed  the  cut-off  satisfac^torily  on  October  17.  The 
material  excavated,  amounting  to  204,422  cubic  yards,  and  consisting 
of  peat  and  mud,  was  deposited  behind  levees  along  the  bank,  50  feet 
back  from  the  edges  of  the  cut.  The  cut  is  100  feet  in  width  at  bot- 
tom, with  slopes  averaging  1  on  1.  The  bottom  is  horizontal,  and  9 
feet  below  the  level  of  mean  low  water.  The  east  portion  of  the  cut  is 
1,250  feet  long,  and  the  west  portion  2,525  feet.  The  average  width  of 
the  river  in  the  vicinity  is  300  feet,  with  a  considerably  larger  cross- 
sectional  area  than  that  of  the  cut.  The  size  of  the  cut  would  have 
been  increased  had  funds  permitted.  Vessels  began  to  pass  through 
the  cut  as  soon  as  comi3leted,  thus  avoiding  two  sharp  bends  in  the 
river,  and  shortening  their  route  by  1.4  miles. 

A  bridge  over  the  San  Joaquin  River  at  Garwood  Feny  was  com- 
pleted during  the  year.    It  is  not  an  obstruction  to  navigation. 

Amount  expended  and  results  obtained  during  the  past  fiscal  year, — 
The  amount  expended  on  the  San  Joaquin  River  during  the  past  fiscal 
year  was  $40,554.59,  making  the  total  amount  thus  far  expended 
8321,2(50.  A  low-wat^r  channel  of  9  feet  to  Stockton  has  been  main- 
tained, and  navigation  has  been  rendered  easier  by  the  cut  offs  made. 

Future  operations. — When  funds  permit,  the  cut-off*  previously  made 
ENa  94 159 
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at  Head  Keacli  could  be  iucreaseil  iu  width  and  depth  with  advantage 
to  uavigatioii.  The  estimated  cost  of  this  is  $37,350.  There  is  an 
obstruction  to  navigation  near  tlie  county  bridge  just  above  the  entrance 
to  Stockton  Channel,  fonncd  by  an  old  corduroy  road  built  to  a  ferry 
which  was  abandoned  Avhen  the  county  bridge  was  built.  This  forms  a 
serious  sand  bar,  and  makes  it  extremely  difficult  for  boats  to  pass.  It 
can  be  removed  at  an  estimated  cost  of  $5,000.  Annual  dredging  will 
be  necessary  to  keep  Stockton  Slough  in  a  navigable  condition ;  in  fact, 
without  it  steamboats  would  bo  unable  to  reach  Stockton. 

With  any  future  appropriations,  depending  on  the  amount  and  the 
requirements  of  commerce,  it  is  proposed  to  continue  work  in  the  fol- 
lowing order,  unless  Congress  should  otherwise  direct: 

1.  Dredging  to  maintain  9  feet  depth  to  Stockton $35,000 

2.  Increasing  cut-off  at  Head  Reach^  in  -width,  depth,  or  both 37,  750 

3.  Removing  obstruction  near  county  bridge  above  Stockton  Slongh 5, 000 

4.  Increasing  cut-off  at  Twenty-one  Mile  Slough  in  width,  depth,  or  both..  20,  030 

5.  Snagging,  wing-daniB,  etc 10,  000 

Total 107,750 

All  of  the  above  amounts  can  be  advantageously  expended  in  one 
fiscal  year. 

Remarlis. — The  trade  between  San  Francisco  and  Stockton  is  very 
important.  There  are  two  regular  lines  of  steamers  running  steam- 
boats every  week  day  between  the  two  cities.  The  commerce  of  the 
river  is  now  carried  on  12  steamboats  of  from  98  to  880  tons  and  draw- 
ing from  1.5  to  7  feet  of  water,  and  on  14  barges  of  from  160  to  660  tons, 
averaging  30O  tons. 

While  it  can  not  be  asserted  that  the  improvements  made  have 
caused  any  reduction  in  freight  or  insurance  rates,  it  is  almost  certain 
that  if  they  were  not  coutinued  there  would  soon  bis  a  material  increase. 

Money  statement. 

July  1,  1893,  balance  unexpended $43,  044. 15 

June  30,  1894,  amount  expended  during  fiscal  year 40, 554. 59 

July  1 ,  1894,  balance  unexpended 2, 489. 56 

(Amount  (estimated)  required  for  completion  of  existing  project ( *) 

Amount  that  can  be  profitably  expended  in  fiscal  year  endin;:?  June  30, 1896  107,  750. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


STATISTICS   OF   TRADE. 

The  following  statement  of  the  freight  carried  on  the  San  Joaquin  River  by  the 
boats  find  barges  of  the  California  Navigation  and  Improvement  Company  was  fur- 
nished by  Capt.  Corcoran,  the  manager  of  the  company : 

On  the  upper  river j  above  Stockton. 
Down-river  freight :  Ton». 

Wool 188 

Cord  wood 1,500 

Wheat 18,900 

Total 20.588 

Up-ri  ver  freight,  miscellaneous 3, 000 

*  Indeterminate. 
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The  following  freight,  which  is  the  amount  carried  on  the  Tuolumne  River  during 
tho  past  year,  i)asses  over  the  Upper  San  Joaquin  River  to  reach  the  Tuolunme.  It  is 
therefore  given : 

Tons. 

Down  river  freight,  wheat 1, 849 

Up  river  frei.u:ht,  miscellaneous 2, 500 

Total '. 4,349 

Tho  following  freight  was  carried  on  the  river  hetween  Stockton  and  San  Fran- 
cisco Bay : 

Tons. 

Wheat 79,400 

Lnmi)eT 19,200 

Coal 20,500 

Mill  stuffs 65,000 

Wool,  wine,  paper,  and  manufactured  products 53, 000 

Produce 14,000 

Pulp,  hides,  and  other  raw  materials 13, 000 

Total 264,100 

Passengers,  103,  000. 

The  following  freight  was  carried  on  the  river  by  the  steamer  Ellen,  Capt.  A.  F. 
Williams,  owner: 

Tons. 

Grain 8,130 

Lumber,  coal,  and  cord  wood 5, 420 

Miscellaneous  freight 5,  007 

Total 18,557 

The  following  statement  of  tho  freight  carried  on  the  San  Joaquin  River  by  the 
boats  of  the  Union  Transportation  Company  was  furnished  by  Capt.  C.  M.  Kenis- 
ton,  the  secretary  of  the  company.  These  boats  only  run  between  Stockton  and 
San  Francisco,  calling  at  way  landings : 

Tons. 

General  merchandise 18, 000 

Flour  and  mill  stuffs 10, 000 

Grain 3,000 

Coal 3,000 

Produce 1,500 

Total 35,500 

Passengers,  51,509. 

Which  makes  a  total  for  this  river  (as  reported  by  the  carriers) :  Freight,  346,094 
tons;  passengers,  154,509. 


T  T  2. 

IMPROVEMENT  OF  MOKELUMNE  RIVER,  CALIFORNIA. 

Description. — The  Mokelumne  River  is  a  tributary  of  the  San  Joaquin, 
which  it  enters  about  20  miles  above  the  mouth  of  the  latter.  In  the 
lower  part  of  its  course  it  is  subject  to  tidal  influence  and  is  always 
navigable  to  i^ew  Hope  Landing.  Although,  in  seasons  of  high  water, 
boats  go  a  few  miles  farther  upstream,  New  Hope  Landing  is  practi- 
cally the  head  of  navigation.  At  this  point  the  channel  separates  into 
the  north  and  south  forks,  which  unite  again  about  4  miles  before  reach- 
ing the  San  Joaquin.  The  length  of  the  north  fork  is  9  miles  and  of  the 
south  fork  14  miles. 

Original  condition, — Before  improvement  navigation  on  this  river 
was  dangerous  and  difficult,  on  account  of  numerous  snags  and  over- 
hanging trees. 
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Workj9rior  to  June  30,  1893. — A  project  for  the  imx)rovement  of  this 
river  was  made  in  1884,  having  for  its  object  the  removal  of  the  trees 
and  snags  obstructing  navigation.  Both  forks  of  the  river  were  cleaned 
out  in  1884, 1885, 1886, 1887,  and  1888,  rendering  steamboating  to  the 
head  of  navigation  easy  and  safe.  This  completed  the  project  as  out- 
lined, and  since  then  no  work  of  improvement  has  been  done  on  the 
river. 

AinoKnt  expended  and  results  obtained  to  June  30,  1893, — The  amount 
expended  on  this  river  up  to  June  30,  1893,  was  $12,480.70.  Eesults 
previously  obtained  were  not  permanent.  Since  1888  snags  have 
reformed,  trees  regrown,  and  the  channel  again  requires  cleaning. 
Another  obstruction  is  a  point  of  land  jutting  out  into  the  channel  near 
New  Hope  Landing  This  landing,  at  the  junction  of  the  two  forks,  is 
the  most  important  one  on  the  river.  The  south  fork,  which  is  bridged 
at  this  point,  is  hardly  navigable  tor  1^  miles  below.  The  river  proper 
and  the  north  fork  make  a  junction  which  is  nearly  a  right  angle.  The 
point  of  land  referred  to  being  a  tongue  between  the  river  and  the 
north  fork  is  constantly  extending  into  the  fork,  increasing  the  curva- 
ture of  the  bend,  and,  in  consequence  of  the  current,  making  it  very 
difficult  for  a  boat  to  get  to  the  landing  at  New  Hope. 

APPROPRIATIONS. 

July  5, 1884 $8,500 

Augusts,  1886 2,500 

August  11,  1888 2,000 

July  13,1892 2,500 

Total 15,500 

Amount  expended  and  results  obtained  during  the  past  fiscal  year. — No 
work  was  done,  no  money  was  expended,  and  no  further  results 
obtained. 

Future  operati<yn^. — To  make  the  above-described  landing  easy  and 
safe  and  give  a  more  direct  entrance  for  the  river  into  the  north  fork, 
the  point  referred  to,  which  contains  about  two-thirds  of  an  acre,  should 
be  removed  to  a  depth  of  6  feet  below  low  water. 

The  estimated  cost  of  this  improvement  is  as  follows: 

Renioyiug  snags  and  overbaugiug  trees $3,000 

Removing  sand  bar  caused  by  canal,  50,000  cubic  ydrds,  at  10  cents  per  yard.     5, 000 
Cutting  oft' point  near  New  Hope  Lauding,  including  grubbing  and  purcbase 
of  land 1,100 

Total 9,100 

All  of  the  above  work  could  be  advantageously  done  in  one  fiscal 
year. 

Tlie  act  of  July  13, 1892,  appropriating  $2,500  for  the  improvement 
of  this  river,  contained  a  proviso  that  no  part  of  the  amount  should  be 
expended  until  the  drainage  canal  cut  by  private  parties  near  New 
Hope  Landing  was  closed.  This  has  at  last  been  done,  and  when  the 
stage  of  water  permits  work  can  be  resumed. 

Eemarl's, — The  statistics  of  trade  furnished  by  the  California  Trans- 
portation Company  for  the  year  from  June  1,  1893,  to  May  31,  1894,  are 
as  follows : 

Freitfbt tons..  38,812 

Passengers 3, 059 

This  commerce  is  carried  on  one  stern-wheel  steamer,  the  Constance 
(38.")  tons,  draft  light  2.5  feet,  loaded  6  feet),  which  makes  one  to  three 
round  trips  per  week. 
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The  steamer  IJllen  (91  tons),  which  makes  occasional  trips  into  this 
river,  fumislies  the  following  statistics  for  the  year  from  June  1,  1893, 
to  May  31,  1894: 

Tons.  ToDH. 

Potatoes  . .  - 364  ,  Live  stock 35 

Hay 614      Cord  wood 80 

Wheat  and  oarley 2,176  

Lnmber 430  '  Total 3,699 

While  it  can  not  be  asserted  that  the  improvements  have  caused  any 
reduction  in  the  rates  of  freight  or  insurance,  it  is  certain  that  the 
maintenance  of  navigation  on  this  river  is  of  the  greatest  benefit  to 
the  neighboring  community.  The  rate  of  freight  by  the  river  is  $1 
per  ton  less  than  by  railway  from  competing  points,  so  on  the  above 
freight  there  is  a  saving  tx)  the  shippers  of  this  district  in  one  year  of 
over  842,000. 

Money  statement 

.Jnlv  1,1893,  balance  unexpended $3,019.30 

July  1,  1894,  balance  unexpended 3,019.30 


{Amount  (estimated)  required  for  completion  of  existing  project ( *) 
Amouu  t  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1896      9, 100. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


T  T3. 

IMPROVEMENT  OF  SACRAMENTO  AND  FEATHER  RIVERS,  CALIFORNIA. 

Description. — The  Sacramento  River  is  a  navigable  stream  as  far  as 
Red  Bluff,  about  275  miles  above  its  mouth.  For  twenty  years,  how- 
ever, after  the  railroads  were  put  in  operation,  boats  did  not  lind.it 
commercially  profitable  to  go  above  Mcintosh  Landing,  about  45  miles 
below.  In  189 J  they  went  as  far  a«  Tehama,  about  16  miles  below  Red 
Bluff. 

The  Feather  River  is  a  tributary  of  the  Sacramento,  entering  it  about 
16  miles  above  the  city  of  Sacramento.  It  is  a  navigable  stream  for 
about  30  miles  above  its  mouth  to  its  junction  with  the  Yuba  River  at 
the  town  of  Marysville. 

Original  condition, — Before  improvement  was  begun  navigation  was 
difficult  on  account  of  numerous  bad  snags,  shallow  bars,  and  rapids, 
but  the  exorbitant  rates  that  could  be  charged  for  freight  and  passage, 
owing  to  there  being  no  competition,  made  steamboating  profitable. 

Work  prior  to  June  30^  1893. — In  1874,  a  project  was  made  and 
approved  for  the  improvement  of  both  rivers.  It  bad  for  its  object  the 
temporary  improvement  of  the  low- water  channels  by  removing  snags, 
scraping  bars,  and  building  wing  dams.  Work  has  ])een  continuous  on 
this  project  ever  since  whenever  funds  permitted. 

The  river  and  harbor  act  of  September,  1890,  provided  for  a  Board  of 
Elngineers  to  examine  and  report  on  the  Sacramento  and  Feather 
rivers  with  a  view  to  tlieir  future  injprovement.  In  their  re[)ort  (see 
Annual  Report  of  the  Chief  of  Engineers,  1891,  p.  2990)  the  following 
appropriations  are  recommended: 

(1)  A  specific  yearly  appro]  )ri  at  ion  of  $25,000  for  snagging,  building 
wing  dams,  etc.,  above  the  city  of  Sacramento. 


''  Inrletermiiiate. 
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(2)  A  specific  appropriation  of  $275,000  for  removal  of  obstructions 
in  the  Lower  Sacramento  River,  and  $25,000  for  the  closure  of  Jacob 
Slough. 

(3)  A  specific  appropriation  of  $300,000  for  the  treatment  of  the 
Yube  River  near  and  above  Marysville. 

(4)  A  si)ecific  annual  appropriation  of  820,000  for  improving  the 
navigable  channel  of  the  Feather  River. 

In  1802  the  project  was  modified  and  increased  to  include  the  closure 
of  Jacob  Slough,  a  large  crevasse  above  the  city  of  Sacramento,  the 
maintenance  of  navigation  on  the  Feather  River  by  means  of  wing 
dams  to  remove  shoals,  and  the  treatment  of  the  Yuba  River  near  and 
above  Marysville. 

In  1892  snags  were  removed  and  the  channel  of  the  Upper  Sacra- 
mento put  in  good  condition  from  the  mouth  of  the  river  to  Tehama. 
A  survey  of  Jacob  Slough,  a  crevasse  in  the  left  bank  of  the  Sacra- 
mento River  about  12  miles  above  the  city  of  Sacramento,  was  made 
in  November,  1892,  and  a  plan  for  its  closure  made  and  approved.  The 
work  was,  however,  delayed  until  the  next,  fiscal  year,  as  it  could  only 
be  done  economically  at  the  low  stage  of  the  river. 

A  survey  of  the  junction  of  the  Yuba  and  Feather  rivers  was  made 
and  a  plan  prepared  and  approved  for  cutting  a  new  channel  for  the 
mouth  of  the  Yuba,  and  thus  secure  a  more  harmonious  conflueuce  of 
the  two  rivers.  Work  on  this  plan  was  not  begun  until  the  next  fiscal 
year. 

The  flood  stage  in  1892  was  far  above  that  of  average  years  and 
of  unusually  long  duration.  There  were  numerous  breaks  in  the  levees 
in  consequence,  which  caused  heavy  losses  to  the  farmers,  but  did  not 
materially  injure  navigation. 

Amount  expended  and  results  obtained  to  June  30,  1893. — The  amount 
expended  on  the  Sacramento  and  Feather  rivers  to  June  30,  1893,  was 
$504,537.48.  The  snagging  previously  done  was  of  great  benefit  to 
navigation ;  without  it,  in  fact,  steamboating  in  the  Upper  Sacramento 
would  not  have  been  possible.  Boats  in  1892  went  as  fiir  as  Tehama, 
16  miles  below  Red  BluflF.  Freight  and  insurance  rates  were  greatly 
reduced. 

APPROPRIATIONS. 


March  3, 1875 $15,  000 

Juno  18, 1878 15,000 

March  3, 1879 20,000 

Juno  14, 1880 45,000 

March  3, 1881 60,000 


July  5, 1884 $40,000 

Aujrust  1 1, 1888 20, 000 

September  19,1890 30,000 

July  13,1802 150,000 


August  2, 1882 250,000  Total 645,000 

Report  of  operations  during  the  past  fiscal  year. — The  Sacramento 
River  having  reached  a  comparatively  low  stage,  the  snag  boat  Seizer 
started  on  July  12, 1893,  up  the  river.  Tehama  was  reached  on  August 
26,  and  the  task  of  opening  the  liver  to  Ked  Bluff"  was  begun.  This 
was  accomplished  by  Se])tember  13,  on  which  day  the  snag  boat 
arrived  at  Eed  IJluff*,  being  the  second  steamboat  to  visit  that  town  in 
over  twenty  years.  A  railroad  bridge,  built  without  a  draw,  crosses 
the  river  at  Ked  Bluff".  The  snag  boat  then  descended  the  stream, 
reaching  Sacramento  on  October  23,  1893.  It  was  then  taken  to  the 
lower  river  for  a  few  days'  work,  and  on  October  28  was  put  out  of  com- 
mission and  laid  up  at  Sacramento.  During  the  season's  work  on  the 
upi)er  river,  which  lasted  one  hundred  and  three  days,  the  boat  ran  1,493 
miles,  removed  939  snags  and  4  trees,  fired  131  blasts,  using  841  pounds 


Digitized  by  VjOOQIC 


APPENDIX   T  T ^REPORT   OF   MAJOR    HEI>ER.  2535 

of  giant  powder,  and  built  270  linear  feet  of  wing  dams.  During  o 
days'  work  on  the  lower  river,  98  miles  were  run,  22  snags  removed, 
6  blasts  fired,  and  62  pounds  of  giant  powder  used.  The  total  cost  of 
the  work,  which  was  of  the  greatest  benefit  to  navigation,  was 
$12,800.21. 

The  snagging  during  the  fiscal  year  was  under  the  charge  of  Assist- 
ant Engineer  H.  L,  Demeritt,  civil  engineer,  and  the  work  has  been 
well  done  and  very  satisfactory. 

At  the  end  of  the  fiscal  year,  the  water  having  again  fallen,  the  snag 
boat  was  put  in  commission  and  sent  to  the  Upper  Sacramento  Eiver. 

Contract  for  closing  Jacob  Slough,  bids  for  which  were  opened  on 
June  20  of  the  last  fiscal  year,  was  entered  into  with  Robert  Tibbitta 
on  July  8, 1803.  A  levee  was  built  2,690  feet  long,  15  feet  wide  on  the 
top,  with  slopes  of  1  on  3  on,  the  river  side  and  1  on  2  on  the  opposite 
side,  the  top  being  4  feet  above  high  water.  This  levee  was  built 
around  the  crevasse,  and  was  joined  to  the  ends  of  the  old  broken 
levee.  A  little  over  1,200  feet  of  the  new  levee  was  protected  on  the 
river  side  by  a  pile  and  brush  revetment  formed  by  two  rows  of  piles 
filled  in  with  brush,  the  rows  being  5  feet  apart  and  the  piles  in  each 
row  10  feet  apart.  The  river  slope  of  the  remainder  of  the  levee,  about 
1,4C0  feet,  is  revetted  with  a  brush  mattress  about  1  foot  in  thickness. 
The  completed  work  contained  6,606  linear  feet  of  piles,  or  240  piles, 
25,266  cubic  yards  of  earth,  3,053  cubic  yards  of  brush  i)laced  between 
the  piles,  and  1,150  cubic  yards  of  brush  used  in  revetment.  The  total 
cost  of  the  work  was  $10,732.99. 

Bids  for  making  a  new  mouth  for  the  Yuba  River  at  its  confluence 
with  the  Feather  were  opened  on  August  15, 1893.  The  following  were 
received : 

California  Constrnction  Company,  San  Francisco,  Cal. : 

236,000  cubic  yards  of  excavation,  at  ITf  cents $'11,  890, 

2,500  cubic  yards  of  mattresses,  at  $1 2,500* 

1,000  tons  of  rock,  at  $3.40 3,400 

Total 47,790 

William  ElUott,  MarysviUc,  Cal. : 

236,000  cubic  yards  of  excavation,  at  171  cents 41,300 

2,500  cubic  yards  of  mattresses 2^  500 

1,000  tons  of  rock,  at  $6 6,000 

Total 49,800 

Joseph  K.  Smith,  Portland,  Oreg. : 

236,000  cubic  yards  of  excavation,  at  19^  cents 46,  020 

2,500  cubic  yards  of  mattresses,  at  56  cents 1,  400 

1,000  tons  o*f  rock,  at  $3.75 3,750 

Total 51,170 

Jared  Cook  Frasior,  Grand  Island,  Cal. : 

236,000  cubic  yards  of  excavation,  at  24f  cents. 58,  410 

2,500  cubic  vards  of  mattresses,  at  $1 2, 500 

1,000  tons  o'f  rock,  at  $4 4,000 

Total 64,910 

California  Bridge  and  Construction  Company,  ftan  Francisco,  Cal. : 

236,000  cubic  yards  of  excavation,  at  39  cents 92,040 

2,500  cubic  vards  of  mattresses,  at  $1.95 4, 875 

1,000  tons  of  rock,  at  $2 2,000 

Total 98,915 
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The  bid  of  the  California  Construction  Company  was  accepted,  and 
contract  entered  into  with  them  on  August  22, 1893.  They  commenced 
work  iit  once,  the  river  being  at  a  low  and  favorable  stage,  pushed  it 
vigorously,  and  completed  it  on  November  20, 1893.  The  cut  is  about 
2,500  feet  in  length,  50  feet  in  width  on  the  bottom,  and  350  feet  in 
width  on  the  top,  with  sloping  sides.  Longitudinally  the  bottom  of  the 
cut  was  made  to  slope  from  a  point  2  feet  below  low-water  level  on  the 
Yuba  Kiver  to  a  point  2  feet  below  low- water  level  on  the  Feather 
River,  which  amounted  to  a  total  fall  of  0.5  feet,  equivalent  to  a  little 
over  3  inches  to  100  feet.  Within  a  few  days  after  the  cut  was  com- 
pleted a  scour  of  1  f  >ot  2  inches  had  taken  place.  In  making  the  cut 
238,990  cubic  yards  of  earth  were  excavated,  2,163  cubic  yards  of  brush 
mattress,  and  46}  tons  of  rock  used  in  revetment  of  the  banks.  The 
total  cost  was  $45,294.75. 

Surveys  and  borings  were  made  in  the  bed  of  the  Yuba  River  above 
Marysville  to  enable  plans  for  additional  improvements  to  be  made  as 
they  become  necessary. 

Surveys  were  also  made  in  the  Sacramento  River  at  various  shoal 
places  between  its  mouth  and  the  city  of  Sacramento  to  furnish  data 
for  the  location  of  wing  dams.  Such  a  marked  improvement  was 
shown  that,  with  the  single  exception  of  Heacock  Shoals,  10  miles 
below  the  city  of  Sacramento,  no  wing  dams  will  be  required  to  obtain 
the  desired  depth  at  low  water. 

Amount  expended  and  results  obtmned  during  the  past  fiscal  year. — 
The  amount  expended  on  the  Sacramento  and  Feather  rivers  during 
the  past  fiscal  year  was  $73,777.44,  making  the  total  amount  thus  far 
expended  $578,314.92. 

The  snagging  has  been  of  the  greatest  benefit  to  navigation.  The 
river  is  now  in  good  navigable  condition  to  Red  Bluff,  the  head  of  nav- 
igation. 

The  cut  made  to  provide  a  new  mouth  for  the  Yuba  River  has  been 
successful,  not  only  in  making  a  more  harmonious  confluence  of  the 
Featlier  and  Yuba  rivers,  but  also  as  a  relief  in  carrying  off  the  flood 
waters  of  the  latter  stream. 

Surveys  on  the  Sacramento  River  showed  a  marked  improvement; 
there  is  now  no  impediment  t;0  navigation  except  at  Heacock  Shoals. 

Remarks, — Tlie  commerce  of  the  Sacramento  River  is  carried  on  8 
steamers,  16  grain  barjjes,  and  7  brick  barges  belonging  to  the  Sacra- 
mento Transportation  Company;  5  steamers  and  7  barges  belonging  to 
the  California  Transportation  Company,  and  2  steamers  belonging  to 
the  Southern  Pacific  Company.  The  steamers  vary  in  size  from  183  to 
619  tons,  averaging  303  tons,  and  the  barges  from  118  to  800  tons, 
averaging  600  tons.  The  larger  of  the  steamers  only  go  a  short  dist^ince 
up  the  river,  the  commerce  of  the  upper  river  being  carried  on  bargea 
towed  by  light-draft  steamboats. 

Ou  the  Feather  River  a  small  steamer,  247  tons  gross  tonnage,  belong- 
ing to  the  Southern  Pacific  Company,  makes  one  round  trip  per  week 
with  a  barge,  and  carries  all  the  freight  that  otters. 

Future  operations, — The  recommendations  of  the  Board  of  Engineers 
of  1890  have  been  carried  out  as  far  as  the  closing  of  Jacob  Slough  is 
concerned,  and  the  formation  of  a  new  mouth  for  the  Yuba  River. 
Snagging  and  the  building  of  wing  dams  have  been  carried  on  each 
year  by  means  of  the  United  States  snag  boat  ISeizer.  This  work  it  is 
proposed  to  continue,  and  wing  dams  will  probably  be  built  at  Heacock 
Shoals  during  the  next  fiscal  year  at  the  low  stage  of  the  river.    Of 
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the  amounts  recommended  by  the  Board,  the  whole  of  items  1  and  4, 
$5,000  of  item  2,  and  $5,000  of  item  3  can  be  advantageously  expended 
in  the  fiscal  year  ending  June  30,  1896. 

Money  statement, 

July  1, 1893,  balance  unexpended $140,462.52 

J  uiie  30, 1894,  amount  expended  during  fiscal  year 73,  777. 44 

July  1.  1894,  balance  unexpended 66,6S5.08 

July  1,  1894,  outstanding  liabilities 1, 500. 00 

July  1,  1894,  balance  available 65, 185. 08 

{Amount  (estimated)  required  for  completion  of  existing  project. ......         (*) 
Amountthat  ran  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    55, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


STATISTICS   OK   TRAD:?. 

The  following  statistics  were  kindly  furnished  by  the  auditor  of  the  Southern 
Pacific  Company  for  their  boats  plying  between  San  Francisco  and  Sacramento,  Cal. ; 

Tons. 

North  bound 50,107 

South  bound 30,322 


Total 80,429 

The  California  Transportation  Company  make  the  following  statement  of  the 
freight  carried  by  their  boats  between  San  Francisco  and  points  on  the  Sacramento 
River  below  Sacramento : 

Tons. 

Merchandise,  fruit,  produce,  grain,  and  coal 78, 592 

Lumber 9,000 


Total 87,592 

Passengers,  13,000. 

The  owners  of  the  steamer  Ellen  make  the  following  statement : 

Tons. 

Wood 1,214 

Ijumber 1,  221 


Grain 1,161 

Merchandise 290 

Hay 700 

Horses 104  Total 4,720 

The  following  statement  of  the  freight  carried  on  the  Sacramento  River  by  the 
boats  and  barges  of  tbe  Sacramento  Transportation  Company,  during  the  yearVrom 
Juno  1, 1893,  to  June  1, 1894,  was  furnished  by  Capt.  J.  H.  Roberts,  presiclent  of  the 
company : 


Tons. 

Coal 10,409 

Lumber 23,  750 

Brick 33,000 

Merchandise 34,  218 

Wheat 66,946 

Cord  wood 11, 200 


Tons. 

Produce 4, 500 

Wool 450 

Livestock 800 


Total 185,273 


There  is  included  in  the  above,  6,141  tons  of  wheat,  which  is  the  amount  reported 
as  brought  from  Mcintosh  Landing  and  ])oiut8  above  during  the  year,  and  70!)  tons 
of  merchandise,  which  is  the  amount  reported  as  taken  to  i)oints  above  Mcintosh 
I- an  ding  during  the  same  period. 

The  total  tonnage  of  the  Sacramento  River,  as  reported  by  the  transportation 
companies,  is  358,014  toua. 


"  Indeterminate. 
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The  Soutliern  Pacific  Compauy  .lUo  luake^t  the  following  atatoniont  of  freight 
carried  on  its  boat  from  Sacniiiiento  to  Marysville  over  the  Feather  River: 

T0D8. 

North 7,845 

South 10,951 


Total 18,796 

T   T  4. 

LMPROVEMENT  OF  PETALUMA  CREEK,  CALIFORNIA. 

Description. — Petaluraa  Creek,  which  is  really  an  estuary,  extends 
from  San  Pablo  Bay  to  the  town  of  Petaluma,  about  16  miles,  and  is 
the  outlet  for  a  large  amount  of  freight  from  a  rich  agricultural  district. 

Original  condition. — Before  improvement  the  channel  was  very 
crooked  and,  in  places,  dry  at  low  water,  making  navigation  difficult 
and  uncertain. 

Work  prior  to  June  SOj  1893. — In  1880  a  i)roject  for  its  improvement 
was  adopted,  which  had  for  its  object  to  obtain  by  dredging  a  channel 
50  feet  wide  and  3  feet  deep  at  low  water,  and  to  straighten  it  by  cut- 
offs. Contracts  were  let  for  this  purpose,  and  work  carried  on  in  1880, 
1881, 1882,  and  1884,  when  the"  project  was  completed  by  the  removal 
of  89,092  cubic  yards  of  material  at  a  cost  of  $27,656.01.  As  the  creek 
receives  the  drainage  of  a  highly  cultivated  region  of  considerable 
area,  the  channel  is  constantly  refilling.  In  1888  the  channel  was 
again  dredged  to  a  width  of  40  feet  and  depth  of  1  foot  below  low 
water.  This  cost  $2,116.;i0,  and  partially  relieved  the  immediate  wants 
of  navigation.  The  channel  again  filled  up  and,  when  funds  became 
available  in  1891,  a  contract  was  let  to  redretlge  it.  This  resulted  iu  a 
channel  6,800  feet  long  by  40  to  45  feet  wide,  with  a  dei>th  of  from  3 
feet  to  30  inches  below  low  water.  This  time  37,005  cubic  yards  of 
material  were  excavated  at  a  cost  of  $5,846.36.  As  this  exhausted  the 
available  funds,  work  was  then  stopped.  In  1892,  another  appropria- 
tion having  been  made,  the  creek  was  surveyed  and  a  project  sub- 
mitted for  its  improvement.  This  project,  which  contemplated  the 
excavation  of  a  channel  50  feet  wide  and  as  long  and  deep  as  funds 
would  permit,  was  approved,  and  work  under  it  commenced  on  May  2, 
1893,  near  Haystack  Landing,  about  3  miles  below  the  town  of  Peta- 
luma. Work  was  prosecuted  upstream,  and  at  the  end  of  the  fiscal 
year,  37,171  cubic  yards  of  material  had  been  excavated  and  pumped 
on  shore  at  a  cost  of  $4,184.03,  or  11.2  cents  per  cubic  yard. 

Amotuit  expend^  and  results  obtained  to  June  30,  1893, — The  amount 
expended  on  Petaluma.  Creek,  up  to  June  30,  1893,  was  $41,287.93. 
At  the  end  of  the  fiscal  year  a  channel  5,107  feet  long,  50  feet  wide, 
and  3  to  4  feet  deep  had  been  completed. 

APPUOPIUATIOXS. 

Juno  14,  1880 $8,000,  September  19, 1890 $4,000 

March  3, 1881 8,000  |  July  13,1892 10,000 

Augn8t2,1882 U,  000  1         '  

August  11,  1888 2,  OCO  !  Total 46,000 

Report  of  operations  during  the  fiscal  year, — At  the  beginning  of  the 
fiscal  year  dredging  was  in  progress,  and  was  continued  until  Septem- 
ber 16,  1893,  when  the  funds  were  exhausted.     By  this  time  50,864 
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cubic  yards  of  material  had  been  excavated  and  placed  on  slioro  by  the 
U.  S.  Government  dredge.  The  total  number  of  cubic  yards  of  mate- 
rial excavated  to  dredge  the  channel  from  Haystack  Landing  to  Peta- 
luma  was  88,035,  which  was  done  at  a  cost  of  0.0  cents  per  cubic  yard 
(including  alj  office,  engineering,  and  contingent  expenses).  A  consid- 
erable amount  of  the  material  excavated  was  hardpan,  and  near  the 
town  of  Petaluma  a  large  quantity  of  paving  blocks  were  met  with, 
which  occasioned  great  delay  and  considerably  increased  the  expense. 

Aniomit  expended  and  results  obtained  during  the  past  fiscal  year, — 
The  amount  expended  during  the  past  fiscal  year  was  $4,570.13,  making 
the  total  amount  thus  far  expended  $45,858.05.  During  the  past  fiscal 
year  the  length  of  channel  dredged  was  5,073  feet;  this  was  dug  50  feet 
wide  and  to  a  depth  of  3  or  4  feet  below  low  water.  The  channel  now 
reaches  the  town  of  Petaluma,  and  is  of  the  greatest  benefit  to  com- 
merce. 

Remarks. — The  commerce  of  Petaluma  Creek  is  carried  on  one  steamer, 
the  Gold,  204  tons,  which  makes  six  round  trips  per  week,  also  on 
numerous  small  schooners,  which  carry  the  heavier  freight. 

The  commerce  of  a  large,  flourishing,  and  constantly  increasing  agri- 
cultural community,  as  well  as  of  several  manufacturing  industries,  is 
carried  on  this  creek,  which  considerably  influences  railroad  freight 
rates,  not  only  from  points  actually  on  the  creek,  but  also  from  all 
points  within  hauling  distance. 

The  commerce  is  large,  important,  and  increasing,  as  shown  by  the 
statistics  herewith,  and  to  properly  accommodate  it  a  channel  should 
be  dredged,  with  a  depth  of  5  feet  at  low  water,  to  the  head  of  naviga- 
tion. This  would  require  the  removal  of  214,173  cubic  yards  of  material, 
much  of  which  is  hardpan.  The  estimated  cost  of  this  is  $53,543.  It 
could  be  done  in  one  fiscal  year.  As  this  channel  is  not  self  maintain- 
ing, tlredging,  at  an  estimated  cost  of  $4,000,  would  be  required  about' 
once  in  every  two  years. 

Money  statement, 

Jnly  1, 1893,  balance  unexpended $4,  712. 07 

J  line  30,  1894,  amount  expended  during  fiscal  year  .* 4, 570. 12 

Jnly  1,  1894,  halanco  unexpended 141. 95 

!  Amount  (estimated)  required  for  completion  of  existing  project ( * ) 

Amonntthatcanbeprofitablyexpeiidediniiscal  year  ending  June  30, 1896  53, 543.  00 
Sulmiitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


STATISTICS   OF   TRADS. 

The  following  statistics  of  the  trade  on  Petaluma  Creek  during  the  year  ending 
May  31,  1894,  were  collected  by  a  committee  appointed  by  the  board  of  trusters  of 
the  town  of  Petaluma  for  the  purpose.  The  report  was  compiled  by  them  from 
information  famished  by  owners  and  agents  of  vessels  doing  business  on  the  creek, 
and  by  the  principal  merchants,  manufacturers,  and  business  houses  in  ihe  town : 

Commodity.  i     Tons,     i      Valu«.      I,  Commodity.  I     Toiw.     j      Value. 

*  '  ■  I  '  I 


General  merchandiae i  16,  500  i  $8, 250, 000  Mill  stuff i  10, 000  $279, 500 

Grain '  26,860]  510,  960  1  Live  Block 2,650,  218,200 

Coal '  1.845  10,605  Aprictilturnl  protbicts  . . . . '  26,593'  855,212 

Building  material i  2, 288  28,  764  Cannerv  prcKUir ts 50  '  10, 000 


M,  860 

510,  960 

1.845 

10,605 

2,288 

28,764 

7,315 

173, 364 

1,540 

30i«,000 

987 

3,825 

Lumber ;        7,315  1        173,364      Miscellanooiia 12,500  781,005 

Wool  and  woolen  goo<1s 

Wood  and  tan  iMirk '  987  |  3,825  Total 110,034       11,442,145 


Mill  stuff 

.  1       10, 900 

Live  Block 

2,650  I 

Apriculturnl  i>roduct3  . . . 

.'      26,593  ' 
50  ' 

Miscellanooiia 

Total 

.        12,500 
110  o:u 

Number  of  p.iasongorB,  12,126;  fare  paid,  $0,003. 


*  ludotcrmiuate. 
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TT  5. 

IMPROVEMENT  OF  HUMBOLDT  HARBOR  AND  BAY,  CALIFORNIA. 

Description. — Humboldt  Bay,  which  is  230  miles  north  of  San  Fran- 
cisco, in  latitude  40°  4G',  is  an  estuary  about  14  miles  in  lengrth,  with 
its  largest  dimension  parallel  to  the  ocean.  It  is  separated  from  the 
sea  by  two  narrow  tongues  of  land,  which  extend  to  high  land  both  on 
the  north  and  south,  and  between  which  lies  the  channel  which  com- 
municates with  the  sea.  The  high-water  area  of  the  bay  is  about  24 
square  miles,  and  the  low-water  area  about  13  square  miles.  The  mean 
rise  and  fall  of  the  tide  is  4.4  feet,  becoming  8  feet  or  more  at  springs, 
and  less  than  3  feet  at  neaps.  The  average  tidal  discharge  per  second  is 
about  100,000  cubic  feet.  Humboldt  Bay  is  the  only  inclosed  harbor 
in  California  north  of  San  Francisco,  and  is  the  most  important  lumber 
port  in  the  State. 

Originnl  condition. — Before  improvement,  entrance  to  the  harbor  was 
obstructed  by  a  bar,  the  channel  through  which  was  variable  in  posi- 
tion (from  southwest  to  north-northwest,  l.J  miles  apart  at  the  sea  ends), 
variable  in  depth  (from  9  feet  to  25  feet),  and  variable  in  width  (from 
2,200  feet  to  4,200  feet).  There  were  also  numerous  shoals  in  the  har- 
bor, rendering  it  difficult  for  vessels  to  reach  Eureika,  Areata,  and 
Hcokton. 

WorJc  prior  to  June  30^  1893. — In  1881  a  project  was  adopted  with  the 
object  of  securing  a  channel  13  feet  deep  and  200  feet  wide  to  the  head 
of  Eureka  wharves,  and  one  10  feet  deep  and  100  feet  wide  to  Areata 
and  Hookton.  This  portion  of  the  project  was  completed  in  1884,  at  a 
cost  of  $96,001.55.  These  channels  have  since  silted  up  somewhat,  but 
not  sufficiently  to  seriously  impede  commerce. 

In  1882  an  additional  project  was  adopted  with  tlie  view  of  increas- 
ing the  depth  over  the  bar  at  the  entrani^e  to  the  harbor.  This  was  to 
be  done  by  constructing  a  low-tide  stone  jetty,  extending  seaward  from 
the  south  spit  for  a  distance  of  6,000  feet.  The  estimated  cost  of  tbis 
was  $600,000.  As  the  money  appropriated  was  not  available  until  cer- 
tain land  required  was  obtained  free  of  expense  to  the  Government, 
nothing  could  be  done  until  1888,  when  a  contract  was  let  under  the 
above  project.  Operations  were  begun  in  1889,  and  carried  on  until 
October,  1890,  when  the  contractor  failed.  Under  this  contract  the 
south  jetty  was  built  out  2,767  feet,  900  feet  of  this  length  being  raised 
to  high-water  level. 

In  October,  1890,  a  Board  of  Engineers  recommended  two  high-tide 
stone  and  brush  jetties,  starting  from  the  north  and  south  spits  respec- 
tively, and  extending  seaward  to  the  18-foot  ccmtour.  The  north  jetty 
was  not  to  be  begun  until  the  completion  of  the  south.  The  estimated 
cost  of  the  two  jetties  was  $1,V>57,616. 

This  project  was  ado])ted,  and  in  May,  1891,  work  was  begun  under 
another  contract  and  continued  until  December,  1891.  Under  this  con- 
tract 300  linear  feet  of  brush  mattress  and  stone  protection  work  was 
built  to  arrest  erosion  of  the  north  spit,  the  north  jetty  was  carried  out 
to  a  distance  of  1,480  feet,  and  the  south  jetty  was  extended  600  feet, 
making  it  3,699  feet  long.     This  completed  the  contract. 

Owing  to  insuflicient  funds  no  work  was  done  from  December,  1891, 
to  April,  1893. 

On  account  of  the  continued  erosion  of  the  north  spit  the  project 
was  again  slightly  modified  in  1892,  as  suggested  by  a  Board  of  Engi- 
neers, so  as  to  make  the  previously  built  dike  part  of  the  jetty.  The 
north  jetty  was  relocated,  and  its  construction  authorized  out  to  a 
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point  sufficient  to  arrest  erosion,  trithout  waiting  for  the  completion 
of  the  south  jetty. 

Funds  having  been  appropriated  by  the  river  and  harbor  act  of  July 
13, 1892,  and  the  improvement  placed  under  the  so-called  continuous 
contract  system,  proposals  for  the  work  were^  invited.  On  December 
16, 1892,  a  contract  was  entered  into  with  John  C.  Bull,  jr.,  the  lowest 
bidder.  After  completing  his  preparations  he  began  work  on  the  north 
spit  in  accordance  with  the  latest  project,  delivering  the  first  load  of 
stone  on  April  14,  1893.  By  the  end  of  the  fiscal  year  the  work  done 
amounted  to  832  feet  of  trestle,  4,779  cubic  yards  of  brush  mattresses, 
and  14,224  tons  of  rock.  This  made  the  north  jetty  2,293  feet  long. 
Nothing  was  done  on  the  south  jetty. 

The  total  amount  earned  by  the  contractor  up  to  June  30,  1893,  was 
$39,896.60. 

Amount  expended  and  results  obtained  to  June  30,  1893, — The  amount 
expended  on  jetty  work  up  to  June  30,  1893,  was  $338,893.31.  Owing 
to  the  incomplete  condition  of  the  jetties,  no  conspicuous  improvement 
had  occurred  in  the  depths  over  the  bar;  a  channel  18  feet  in  depth 
had  been  maintained,  however,  and  no  vessels  were  delayed  on  account 
of  insufficient  depth  of  water.  The  old  inside  channel,  close  to  the 
north  shore  protection  work,  remained  practically  closed  to  navigation. 
The  Bucksport  Channel,  which  had  opened  while  the  other  was  closing, 
showed  a  least  depth  of  9  feet  of  water.  A  large  quantity  of  sand 
had  been  arrested  by  the  south  jetty,  roughly  estimated  at  upward  of 
2,000,000  cubic  yards. 

APPROPRIATIONS. 

March3,1891 $40,000  1  September  19, 1890 $80,000 

August  2, 1882 40,000  I  .July  13, 1892 ;       150,000 

July5,1884 62,500  I  March  3, 1893 522,000 

Augu8t5,1886 75,000  i  

August  11,1888 126,000  Total 1,094,500 

Report  of  operations  during  the  past  fincal  year, — At  the  beginning  of 
the  tiscal  year,  July  1,  1893,  work  was  in  progress  under  the  contract 
©f  December  16,  1892,  with  John  0.  Bull,  jr.  5  Mr.  D.  E.  Hughes,  assist- 
ant engineer,  being  in  local  charge.  Lieut.  Herbert  Deakyne,  Corps 
of  Engineers,  assumed  local  charge  August  3,  Mr.  Hughes  being 
retained  under  his  orders. 

North  jetty, — The  contractor's  progress  was  not  satisfactory,  the 
monthly  delivery  of  rock  for  July,  August,  and  September  falling  con- 
siderably short  of  the  specifications.  On  August  10  the  pile  driving 
temporarily  ceased,  in  order  that  the  completed  jetty,  which  was  about 
1,G00  feet  behind  the  pile  driver,  could  be  pushed  to  within  about  GOO 
feet  of  the  end  of  the  trestle. 

Evidences  of  scour  beginning  to  appear  in  the  vicinity  of  bent  100, 
a  mattress  and  rock  spur  was  built  in  the  vicinity  of  bent  92  during 
August  to  deflect  the  ebb  current.  This  spur  had  to  be  built  up  again 
in  Janu.nry,  1894.     Its  total  cosD  was  about  S.loO. 

Pile  driving  was  resumed  on  October  2,  the  completed  jetty  having 
been  brought  to  within  640  feet  of  the  end  of  the  trestle. 

In  October  a  crossover  on  the  trestle  between  the  two  tracks  was 
built  at  a  cost  of  $250.75.     It  was  a  great  convenience  in  hauling  rock. 

By  a  storm  on  November  24  the  ('ontractor  lost  0  bents  of  trestle,  a 
mattress  containing  150  cubic  yards  of  brush,  part  of  a  i)ile  driver, 
and  some  minor  articles.  This  accident  left  5  bents  separated  from 
the  rest  of  the  trestle  by  a  gap  of  112  feet.  They  stood  without  dam- 
age until  tlie  gap  had  been  repaired.    One  additional  bent  was  then 
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driven,  when  pile-driving  stopped  and  the  work  was  confinetl  to  com 
pleting  the  jetty  to  bent  225.  The  bents  are  16  feet  apart  and  num- 
bered consecutively.  All  work  ceased  on  February  2,  1894,  and  was 
not  resumed  until  the  latter  part  of  April.  From  that  time  until  the 
end  of  the  fiscal  year  the  regular  work  of  jetty  extension  was  carried  on 
without  intermission.  During  June  a  crossover  between  the  two  tracks 
was  constnicted.  By  the  end  of  the  fiscal  year  piles  had  been  driven 
to  bent  323,  a  length  of  5,178  feet;  mattress  work  had  been  extended 
about  8  feet  beyond  bent  311,  a  length  of  4,993  feet;  the  trestle  had 
been  completed  to  bent  311,  and  the  completed  jetty  extended  to 
bent  2;35. 

During  the  fiscal  year  the  work  done  on  the  north  jetty  amounted  to 
2,674  feet  of  trestle,  14,343  cubic  yards  of  brush  mattresses,  and  72,483 
tons  of  rock.  The  north  jetty  is  now  5,178  feet  long,  and  completed  for 
a  length  of  3,767  feet. 

South  jetty. — From  soundings  during  the  summer  near  the  south  jetty 
it  was  learned  that  the  channel  was  encroaching  on  the  jetty.  To  stop 
this  it  was  decided  to  build  spurs.  The  first  spur  was  built  August  18, 
1893,  opx>osite  bent  80.  Spurs  of  brush  and  rock  were  also  built  at 
bents  100, 120,  135,  and  150.  They  averaged  about  36  by  25  feet  in 
plan,  the  longer  dimension  perpendicular  to  the  jetty,  and  3.3  feet  in 
thickness.  At  bents  165  and  190,  spurs  were  built  of  rock  alone. 
These  spurs  cost  from  $500  to  $900  each.  Beyond  the  construction  of 
spurs,  no  other  work  was  done  on  the  south  jetty  during  the  season  of 

1893,  except  tilling  up  some  gaps  and  some  preparatory  work. 
During  Dec'ember,  1893,  11  bents,  consisting  of  i)iles  and  trackway, 

were  lost  owing  to  storms,  making  a  total  of  22  bents  lost  on  this  jetty. 

During ^May  and  June  15,836  tons  of  rock  were  placed  in  the  south 
jetty,  being  used  to  revet  a  portion  of  the  slope  on  the  channel  side. 
The  revetment  was  completed  to  bent  184. 

During  the  fiscal  year  the  work  done  on  the  south  jetty  amounted  to 
555.23  cubic  yards  of  brush  and  19,758  tons  of  rock.  The  south  jetty 
is  now  3,699  feet  long. 

The  total  amount  earned  by  the  contractor  during  the  fiscal  year  is 
$179,251.04. 

For  further  detailed  information  I  refer  to  the  appended  report  of 
Lieut.  Herbert  Deakyne,  Corps  of  Engineers. 

Amount  expended  and  results  obtained  during  the  past  fiscal  year. — The 
amount  expended  during  the  fiscal  year  ending  June  30,  1894,  was 
$162,725.18,  making  the  total  amount  thus  far  expended  $576,483.59. 

Three  surveys  of  the  entrance  were  made  during  the  fiscal  year,  one 
completed  in  August,  1893,  one  in  December,  1893,  and  one  in  May, 

1894.  The  Last  survey  showed  a  channel  over  the  bar  24  feet  deep,  with 
a  least  width  of  950  feet. 

No  vessels  were  prevented  from  crossing  the  bar  on  account  of  inad- 
equate depth  of  water,  though  delays  occasionally  occurred  owing  to  the 
roughness  of  the  sea. 

The  effect  of  the  spurs  on  the  south  jetty  has  been  to  cause  a  con- 
tinuous sand  bank  to  accumulate  on  the  channel  faceof  the  jetty  out  to 
bent  150.  A  large  amount  of  sand  was  impounded  on  the  north  side  of 
the  north  jetty. 

Future  operations. — The  amount  of  money  at  present  available  for  the 
work  is  $517,386.41.  The  existing  contract  requires  that  $475,000  worth 
of  work  be  completed  by  the  end  of  the  present  working  season,  of  this 
$219,130  has  been  earned  up  to  the  end  of  this  fiscal  year. 
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In  addition  to  the  amounts  already  appropriated  for  this  work,  $225,- 
000  can  be  advantageously  expended  during  the  fiscal  year  ending 
June  30,  1896. 

Money  statement, 

July  1, 1893,  balance  unexpended $680,741.59 

June  30,  1894,  amount  expended  during  fiscal  year 162,  725. 18 


July  1,  1894,  balance  unexpended 518,016.41 

July  1,  1894, outstanding  liabmties $6a|p.00 

July  1,  1894,  amount  covered  by  uncompleted  contracts...  517,386.41 

518, 016. 41 

Amount  (estimated)  required  for  completion  of  existing  project 1, 043, 115.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1896 225,000.00. 

Submitted  in  compliance  with  requirements  of  sections  2  of  rirer  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT   OF   LIEUT.    HERBERT  DEAKYNE,    CORPS   OF  ENGINEERS. 

U^-ii-ED  States  Engineer  Office, 
San  Francisco,  CaL,  February  20 ^  1894, 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  improve- 
ment of  the  entrance  to  Humboldt  Bay,  CaHfornia,  during  the  season  beginning 
March,  1893,  and  ending  February,  1894. 

At  the  beginning  of  the  season  the  south  jetty  had  been  extended  to  bent  230,  a 
length  of  3,699  feet.  The  trestle  of  this  jetty  was  all  standing,  and  had  suffered  no 
injuries  of  any  importance.  On  the  north  side  of  the  entrance  a  dike  had  been 
built  out  in  a  southerly  direction  for  92  bents,  a  length  of  1,480.5  feet.  There  were 
a  number  of  piles  broken  out  in  various  places  along  this  dike.  A  part  of  the  shore 
track  on  the  Korth  Spit  had  been  carried  away. 

The  work  in  contemplation  was  the  extension  of  the  south  jetty  to  the  bar  and 
the  construction  of  a  jetty  on  the  north  side,  starting  from  the  outer  end  of  the  dike 
and  extending  to  the  bar.  During  the  season  of  1893  it  was  intended  to  push  the 
north  jetty  as  far  as  possible  Avith  the  expenditure  of  $175,000,  the  amount  specified 
for  the  first  season's  work ;  then  work  to  be  pushed  on  both  jetties  if  conditions 
were  favorable. 

The  work  was  done  by  John  G.  Bull,  jr.,  under  contract  of  December  16,  1892.  It 
began  in  March  with  the  laying  out  of  the  curves  for  the  shore  track  on  the  North 
Spit.  This  was  done  by  Mr.  A.  J.  Butler,  civil  engineer,  acting  for  Mr.  D.  E.  Hughes, 
assistant  engineer.  The  shore  end  of  the  track  on  the  dike  was  moved  to  one  side 
and  about  1  foot  was  sawed  off  the  inner  ends  of  the  first  stringers  of  this  track. 
This  will  partly  account  for  any  discrepancy  in  the  length  of  this  trestle  now,  as 
compared  with  the  length  of  the  dike  at  the  North  Spit  given  in  previous  reports. 
When  the  last  bent,  92,  of  the  dike  was  put  in  repair  before  the  commencement  of 
new  work,  the  length  of  the  span  from  91  to  92  was  shortened  about  half  a  foot. 
Hence  the  old  work  at  the  North  Spit  is  now  1,479  feet  long,  instead  of  1,480.5  as 
formerly.  The  length  of  new  track  as  paid  for  is  1,479.5  feet,  but  this  comes  from  a 
gain  of  0.5  foot  in  a  reversed  curve  Avhere  double  track  begins,  the  track  being  0.5 
foot  longer  than  the  trestle. 

Mr.  Hughes  arrived  at  Eureka  on  April  2,  1893,  and  took  charge  of  the  work  the 
next  day.  The  contractor  began  constructing  shore  track  during  the  fii*st  week  in 
April.  On  April  12  the  work  of  repairing  trestle  began.  'ITie  first  load  of  rock  arrived 
at  the  North  Spit  April  14,  and  was  dumped  the  next  day  from  bent  25  to  bent  44  of 
the  north  dike. 

At  n  point  654  feet  from  the  shore  end  of  the  trestle  on  the  North  Spit,  a  double 
track  was  begun.  From  this  point  to  bent  91  the  double  track  was  laid  on  the  old 
trestle  work.  Bent  92  had  moved  both  horizontally  and  verticaUy,  so  new  piles  were 
driven  for  this  bent.  , 

On  May  10  new  work  began.  Seven  bents  of  piles  were  driven  by  May  13.  The 
last  five  of  these  were  tied  together  by  2-inch  plank  spiked  on  each  cud  of  the  caps. 
By  Monday  morning,  May  15,  the  scour  had  become  so  great  (11  feet  in  some  places) 
that  the  pile-driver  was  Avithdrawn  from  the  end  of  the  trestle.  That  same  day,  the 
sea  being  rough  and  the  tide  high,  two  piles  were  carried  away  from  bent  94.  They 
were  replaced  that  day,  but  that  night  two  more  were  lost  in  94  and  two  in  95.    On 
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the  next  day  bents  97,  98,  and  99  were  lost.  During  that  week  all  tlve  new  work  was 
lost,  together  with  a  mat  at  bents  93  and  93,  which  was  dropped  while  incomplete. 
The  loss  to  the  contractor  was  30  piles  and  other  material,  as  caps,  stringers,  poles, 
and  brush. 

After  this  accident  the  pile-driver  was  remodeled.  It  was  mounted  on  a  4- wheeled 
truck  running  on  the  inside  rails  of  the  two  tracks.  This  was  a  great  improvement 
over  the  method  of  supporting  the  driver  by  skids,  as  was  done  at  first. 

Beginning  at  cap  91  the  jetty  was  built  in  the  form  of  a  curve  of  394  feet  radios. 
This  curve  extends  to  bent  111,  where  another  curve  begins  having  a  radius  of  780 
feet.  The  third  curve  begins  at  bent  148  and  has  a  radius  ctf  2,500  feet.  The  fourth 
and  last  curve  begins  at  bent  202  and  has  a  radius  of  about  30,000  feet.  According 
to  the  present  project  the  entire  remaining  portion  of  the  jetty  will  be  on  this  curve. 
The  plan  for  getting  the  piles  driven  in  their  proper  places  while  building  a  curved 

Sortion  of  the  jetty  is  as  follows :  A  driftbolt  is  placed  in  each  end  of  a  cap,  12^  feet 
istant  from  the  middle,  and  is  allowed  to  project  a  few  inches  above  the  cap.  The 
distance  each  pile  of  the  next  following  bent  must  be  from  each  of  the  two  drift- 
bolts  of  the  last  driven  bent  is  computed.  Two  chains  are  made  with  these  lengths 
specially  marked  by  larg^  links.  These  two  chains  are  attached  to  the  pile-driver 
so  that  they  meet  at  the  point  occupied  by  the  center  of  a  pile  standing  in  the  gins 
ready  for  driving.  To  get  the  driver  into  position  for  any  pile  the  proper  links  are 
slipped  over  the  drift  bolts  of  the  last  cap  and  the  driver  haule<l  forward  and 
revolved  till  both  chains  are  tight.  The  driver  is  then  chocked  in  this  position,  a 
trip  loosens  the  chains  so  that  they  are  out  of  the  way  till  wanted  again,  and  the 
pile  is  driven.     The  whole  operation  is  quick,  accurate,  and  satisfactory. 

During  May  the  shore  end  of  the  trestle  was  protected  by  laying  brush  in  bundles 
under  the  trestle  and  dumping  rock  on  top  of  it.  This  was  to  prevent  sand  from 
being  carried  away  from  the  trestle  by  the  swell  at  very  high  tides.  No  more  trouble 
was  experienced  at  this  place.  In  April  a  careful  survey  of  the  entrance  was  begun 
by  Mr.  Hughes.  A  base  line  was  laid  out  on  the  south  jetty.  This  base  line  is 
known  A  B  in  the  system  of  triangulatton.  A  is  marked  by  an  8-penny  wire  nail  on 
the  south  edge  of  the  north  stringer  at  a  distance  of  534  feet  from  the  initial  point 
(bent  0)  of  the  jetty ;  B  is  marked  by  a  broken  wire  spike  on  the  south  edge  of  the 
north  stringer  at  bent  190.  This  line  was  found  by  measurement  with  a  500-fooi 
steel  tape  to  be  2,504.20  feet  long.  It  is  the  basis  of  all  the  instrumental  work  done 
during  the  season.  The  survey  was  pushed  as  the  weather  permitted;  the  -vrork 
inside  the  jetties  was  completed  in  June;  the  soundings  outside  could  not  be  obtained 
till  later  in  the  summer,  when  the  bar  became  smooth  enough  for  work.  The  survey 
up  to  the  end  of  June  showed  a  practicable  channel  of  9  feet  along  the  east  side  of 
the  bay,  known  as  the  Bucksport  Channel.  There  was  a  very  deep  channel  (over  GO 
feet  in  some  places)  extending  from  the  junction  of  the  Bucksport  Channel  and  the 
South  Bay  Channel  out  to  the  end  of  the  south  jetty.  From  the  south  jetty  out  over 
the  bar,  no  soundings  have  been  taken ;  the  tugboat  captains  gave  the  depth  in  the 
Northwest  Channel  over  the  bar  as  16  feet.  The  channel  inside  the  entrance  close 
to  the  North  Spit,  known  as  the  west  channel,  was  entirely  closed  up.  The  best 
water  in  the  shoalest  place  in  it  was  only  4  feet. 

By  an  examination  of  the  profile  of  the  north  jetty,  it  will  bo  seen  that  the  depth 
of  water  usually  changed  after  the  driving  of  the  piles  and  before  the  sinking  of  the 
mattresses.  Up  to  June  30  the  piles  in  the  new  work  had  been  driven  in  depths  vary- 
ing from  1  foot  to  13  feet  below  zero;  the  average  scour  between  time  of  driving 
piles  and  sinking  mats  was  0.2  feet.  The  maximum  scour,  5  feet,  took  place  at  bent 
114.  There  was  a  considerable  length  of  the  jetty  where  a  fill  took  place  after  the 
piles  were  driven ;  the  maximum  fill  was  5  feet  at  bent  121.  The  penetrations  of  the 
piles  varied,  according  to  the  depth,  from  9  to  18  feet;  in  every  case  a  penetration  at 
least  equal  to  the  depth  of  water  was  secured.  The  average  penetration  was  about 
12  feet. 

The  chief  difficulty  met  with  in  the  construction  of  mattresses  was  the  weakness 
of  the  poles,  especially  those  of  alder,  which  broke  very  badly  on  being  struck  by 
rock.  This  caused  the  loss  of  considerable  brush  by  the  contractor.  To  partly 
obviate  this  the  contractor  was  allowed  to  use  rock  of  20  pounds  weight  for  sinking 
mats;  later  on  he  discontinued  the  use  of  alder  poles  altogether. 

The  cars  used  by  the  contractor  for  transporting  rock  were  of  two  kinds,  box 
cars  and  flat  cars.  '  The  box  cars  had  floors  of  a  hog-back  shape,  giving  an  inclined 
surface  on  which  the  rock  rested.  By  the  use  of  crowbars  most  of  the  rock  loaded  in 
these  cars  could  bo  dumped  with  little  difliculty.  The  flat  cars,  however,  had  hori- 
zontal bottoms,  audit  was  found  very  difficult  to  move  the  large  masses  of  4  and  5  tons 
that  came  on  them  occasionally.  Mr.  Butler,  who  was  employed  as  engineer  by  the 
contractor  after  the  arrival  of  Mr.  Hughes,  devised  an  improvement  that  greatly 
increased  the  usefulness  of  the  flat  cars.  It  consisted  in  using  a  tackle,  by  means  of 
which  large  rock  in  a  car  standing  on  one  track  could  be  pulled  f^om  the  car  by  a 
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locomotive  ranniiig  on  the  other  track.  This  method  was  afterwards  applied  to  the 
box  cars  when  the  rock  in  them  could  not  be  dumped  easily  by  hand. 

The  first  injuries  to  the  trestlffof  the  south  Jetty  occurred  Ai)ril  4,  when  two  piles 
and  a  stringer  went  out  at  bent  225.  More  went  out  about  the  middle  of  May  and 
more  about  the  10th  of  June,  making  in  all  10  bents  lost  up  to  the  end  of  June. 

At  the  close  of  the  fiscal  year  the  condition  of  the  improvements  was  as  follows: 
The  south  jetty  remained  as  at  the  beginning  of  the  season,  with  the  exception  of  the 
10  bents  of  trestle  lost  as  just  mentioned.  The  trestle  of  the  north  jetty  had  been 
extended  to  bent  152,  a  length  of  2,439  feet ;  mattresses  had  been  sunk  to  8  feet 
beyond  bent  142.  a  length  of  2,287  feet. 

Work  on  the  north  jetty  was  still  in  progress.  The  depth  of  water  in  which  piles 
were  being  driven  at  that  time  was  3  feet ;  mattresses  were  being  sunk  in  5  feet. 

The  route  followed  by  ocean  vessels  leaving  the  harbor  was  along  the  cast  side  of 
the  bay  in  the  Bucksport  Channel,  to  its  junction  with  the  South  Bay  Channel,  near 
the  South  Spit ;  thence  along  the  South  Spit  and  the  south  jetty  to  the  end  of  Che  lat- 
ter ;  thence  in  a  northwesterly  direction  over  the  bar.  Tho  worst  part  of  this  route 
was  in  the  Bucksport  Channel,  near  Beacon  No.  7,  where  there  was  a  stretch  of  about 
500  feet  having  a  depth  of  less  than  12  feet,  the  least  depth  in  a  practicable  channel 
being  9  feet. 

The  chief  items  in  the  work  done  by  the  contractor  up  to  this  time  were  as'follows : 

Rock tons..  14,224 

Brush cubic  yards . .  4, 780 

Trestle,  complete feet . .  832 

Shore  track do. . .  1, 781 

New  single  track  on  trestle do. . .  825 

The  total  earned  under  the  contract  up  to  the  end  of  the  fiscal  year  1893  was 
$39,896.60. 

On  July  1  (the  beffinning  of  the  fiscal  year  1894). work  on  the  north  jetty  was  still 
in  progress  under  the  contract  of  December  16,  1892,  with  John  C.  Bull,  jr.,  of 
Areata,  Cal.  Mr.  D.  E.  Hughes,  assistant  engineer,  remained  in  charge  of  the 
work  until  August  3,  on  which  date  I  assumed  local  charge,  Mr.  Hughes,  however, 
remaining  on  the  work  under  my  orders. 

The  delinquency  on  the  part  of  the  contractor  in  regard  to  rock  delivery  con- 
tiuued.  Promises  were  freely  made,  but  they  were  not  kept.  The  monthly  deliv- 
ery of  rock  for  July,  August,  and  September  fell  below  the  amount  delivered  in 
June,  although  this  latter  was  over  1,000  tons  short  of  the  least  amount  required 
by  the  specifications.  The  rock  in  the  quarry  was  broken  up  into  small  pieces, 
probably  by  injudicious  blasting;  hence  there  was  a  large  amount  of  rock  toa 
small  even  for  mattress  sinking,  all  of  which  ddbris  had  to  be  moved  while  accept- 
able rock  was  being  loaded. 

On  August  lOthe  pile-driving  was  stopped  in  order  that  completed  jetty,  which 
was  about  1,600  feet  behind  the  pile-driver,  could  be  pushed  to  withiu  500  to  700  feet 
of  the  end  of  the  trestle. 

The  last  bent  driven  was  211.  The  contractor  drove  two  piles  in  bent  212  and 
left  his  pile-driver  iu  advance  of  211  while  the  mattress  enclosing  211  was  being 
built.  The  contractor  was  then  directed  to  furnish  a  largo  proportion  of  large 
rock,  under  penalty  of  being  restricted  to  large  rock  alone  in  the  near  future,  while 
pile-driving  was  suspended.  However,  he  continued  to  furnish  about  equal  pro- 
portions of  large  and  small  rock  till  the  1st  of  September,  after  which  he  was 
restricted  to  large  rock  until  resumption  of  pile-driving. 

During  July  evidences  of  scour  began  to  appear  in  the  vicinity  of  bent  100,  north 
jetty.  This  was  due  to  the  ebb  current  following  the  deep  channel  along  the  west 
side  of  the  bay  and  strikiug  the  projection  formed  by  the  bend  in  the  jetty.  Sound- 
ings taken  July  31  showed  a  depth  of  16  feet  below  0  at  a  distance  of  17  feet  from 
the  outside  pile  of  the  trestle  at  bent  90,  and  a  half  foot  less  at  bent  95.  This  condi- 
tion was  deemed  serious  enough  to  call  for  an  attempt  to  stop  the  scour,  hence  it 
was  decided  to  build  a  spur  at  bent  92  to  detiect  the  ebb  current.  The  contractor 
drove  two  piles  about  17  feet  from  the  outer  rail  and  about  16  feet  apart. 

A  mattress  was  constructed  with  these  two  piles  and  the  main  trestle  as  a  support. 
On  the  18th  of  August,  when  the  mattress  was  about  half  done,  the  cap  on  the  two 
extra  piles  broke,  dropping  the  mattress  to  the  water,  together  with  several  men 
working  on  it. 

One  man  was  severely  injured  by  being  struck  by  a  12  by  14-inch  stringer.  This 
was  the  most  serious  accident  that  occurred  on  the  jetties  during  the  whole  season. 
After  the  accident  the  mat  remained  lying  on  the  water;  a  top  grillage  was  arranged, 
part  of  the  lashings  were  made  fast,  and  tlie  mat  was  sunk.  It  was  sufflcieutlv  com- 
plete to  serve  its  purpose,  if  properly  sunk  and  loaded  with  rock.  That  night  the 
mat  and  tho  two  extra  piles  were  carried  away,  presumably  by  the  strong  ebb  tide. 
The  piles  were  driven  about  15  feet  in  the  sand;  the  depth  where  they  were  driven 
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was  about  12  feet.  There  must  have  beeu  a  scour  reaching  down  to  within  about 
3  feet  of  the  bottoms  of  the  piles  before  they  went  out,  hence  there  must  hare  been 
a  depth  of  24  feet  below  0  at  a  point  15  feet  from  the  outer  piles  of  the  trestle.  The 
obstruction  having  been  removed  tlie  holo  quickly  filled  up. 

Another  mat  was  built  and  sunk  by  an  entirely  different  method.  The  mat  was 
built  on  the  brush  scow  and  launched  from  it.  Three  stringers,  each  12  by  14  inches 
by  32  feet,  were  placed  lon<2:itudinally  on  the  scow  about  10  feet  apart  between  cen- 
ters. One  end  of  each  stringer  was  at  the  bow  of  the  scow  and  rested  on  tho  deck; 
the  other  end  was  elevated  about  1  foot.  On  each  stringer  were  placed  several 
wooden  rollers  about  8  or  10  inches  in  diameter,  on  top  of  which  a  plank  was  laid  as 
a  support  for  the  lower  grillage  of  the  mat.  The  mat  was  prevented  from  rolling  off 
the  scow  prematurely  by  chocks  under  the  rollers  and  ropes  fastened  to  the  planks 
and  made  fast  at  tho  stern  of  the  scow.  The  mat  was  built  as  usual,  except  that  a 
layer  of  rock  was  placed  in  the  mat  near  the  top,  over  which  bmsh  was  placed. 
This  rock,  being  placed  in  the  mat,  could  not  roll  off  if  the  mat  should  happen  to 
have  a  steep  inclination  while  being  launched.  When  the  mat  was  completed  more 
rock  was  placed  on  top  of  it  by  hand,  and  the  scow  was  towed  out  to  bent  92,  and  ics 
bow  placed  toward  the  jetty.  Guy  ropes  attached  to  the  corners  of  the  mat  next  to 
the  trestle  were  made  fast  to  the  trestle  with  sufficient  slack  to  allow  tlie  mat  to  sink 
where  desired. 

The  chocks  wero  then  taken  from  the  rollers,  the  ropes  at  the  stern  of  the  barge 
loosened,  and  the  barge  pulled  from  under  the  mat  by  a  towboat.  The  mat  went 
down  successfully.  Rock  was  then  dumped  on  it  from  the  trestle,  and  the  spur  was 
built  up  till  tho  part  next  to  tho  trestle  was  as  high  as  the  finished  Jetty. 

The  mat  for  the  spur  was  sunk  on  the  23d  of  August.  The  effect  of  the  spur  could 
be  seen  plainly  during  ebb  tide  j  the  current  was  deflected,  and  an  eddy  was  formed 
on  tho  downstream  side  of  the  spur.  On  August  15,  eight  days  before  the  mat  was 
finally  put  down,  the  depth  at  30  feet  from  the  center  of  the  trestle  at  bent  90  was 
13.5  feet.  On  August  29,  six  days  after  the  mat  was  sunk,  the  depth  at  the  same 
place  was  8  feet.  There  was  not  yet  any  improvement  at  bents  95  and  100,  bat  a 
decided  deposit  of  sand  was  formed  here  later  on.  This  new  sand  was  not  all  perma- 
nent, however;  some  of  it  was  washed  away  by  the  strong  ebb  tides  late  in  the  falL 

But  up  to  the  time  of  closing  work  in  February,  1894,  the  depth  at  no  point  along 
that  part  of  the  jetty  was  great  enough  to  cause  alarm.  The  spur  required  period- 
ical renewal.  The  rock  appeared  to  roll  off  the  edge  of  the  mat;  it  is  probable  that 
the  edges  of  the  mat  were  undermined  from  time  to  time  by  the  scour  of  the  ebb 
tide. 

The  spur  was  built  up  in  November  and  again  in  January,  1894.  The  material 
used  in  this  spur  up  to  the  end  of  the  season's  work  was  80  yards  of  brush,  200  tons 
of  rock  in  August,  80  tons  in  November,  and  50  tons  in  January.  The  total  cost  of 
the  spur  was  about  $550. 

On  August  28  tho  mat  at  the  end  of  the  trestle  then  standing  was  sunk  in  13  feet 
of  water.  Before  pile-drivinf^  was  resumed  in  October  some  scour  had  taken  place 
here,  so  that  the  driving  of  piles  in  the  fall  was  begun  in  deeper  water  than  had 
been  usual  during  the  summer,  and  the  scour  around  the  end  of  the  trestle  kept  the 
water  deep  ahead  of  the  pile  driver. 

During  September,  Mr.  D.  J.  Flanigan  assumed  the  general  superintendence  of  the 
contract  work.  He  introduced  some  improvements  which  increased  the  rock  deliv- 
ery. The  chief  of  these  were  tho  telephone  from  the  North  Spit  to  Flanigan's  Mill, 
at'Enreka,  putting  the  jetty  in  communication  with  the  quarry;  the  introduction  of 
an  electric  light  in  the  quarry  for  night  work,  and  the  regulation  of  the  amount  of 
powder  used  in  blasting.  The  effects  of  these  improvements  were  manifested  in 
October  and  November,  during  each  of  which  months  over  10,000  tons  of  rock  were 
delivered. 

Pile  driving  was  resumed  October  2,  the  completed  jetty  having  been  brought  to 
within  640  feet  of  the  end  of  the  trestle. 

The  depth  was  then  16  feet.  The  piles  were  required  to  be  driven  to  a  penetra- 
tion of  at  least  15  feet,  and  a  record  was  kept  showing  the  penetration  of  each  pile. 

The  average  penetration  of  the  piles  in  the  trestle  built  after  th  is  time  was  15.2 
feet. 

The  average  depth  in  which  the  piles  were  driven  was  12.7  feet. 

In  this  depth  and  at  this  time  of  year  the  work  of  pile-driving  could  not  go  on 
rapidly.  It  was  usually  smooth  enough  to  work  on  the  ebb  tide,  but  it  was  excep- 
tionarfor  the  water  to  bo  smooth  enough  for  pile-driving  on  the  flood  tide.  The 
Kcour  that  took  place  after  tho  piles  wero  driven  increased  -tho  depth  so  that  the 
mattresses  in  this  part  of  the  work  were  sunk  in  an  average  depth  of  17  feet.  The 
mattresses  in  this  part  of  the  work  were  thinner  than  in  the  earlier  work.  They 
had  to  be  kept  as  high  as  possible  during  construction,  in  order  to  keep  them  out  of 
reach  of  tho  sea,  so  the  sling  poles  were  put  2  feet  higher  and  the  mats  built  up  to 
the  caps.    The  method  adopted  for  sinking  mats  under  the  present  contract  is 
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worthy  of  remark.     Formerly  on  tlii«  Tvork  trips  were  used,  but  they  sometimes 
failed  to  operate. 

llie  metnod  used  during  the  past  season  was  as  follows : 

The  slinff  poles  on  which  the  lower  grillage  rested  were  suspended  from  the  caps 
by  wire  cable.  A  thimble  was  put  in  each  end  of  a  wire  cable  about  16  feet  long; 
the  cable  was  passed  under  the  sling  pole  and  the  two  thimbles  were  placed  about  6 
inches  apart  on  top  of  a  cap  and  lasTied  together  with  several  thicknesses  of  ratline. 
When  the  mat  was  to  be  sunk,  the  ratlino  was  cut  with  nn  ax  at  a  signal  giveu  by 
the  foreman.  To  prevent  the  loss  of  the  cables  each  timo  a  mat  was  sunk,  one  end 
was  secured  to  the  cap  with  a  chain.  The  other  end  pulled  through  the  mat  as  tlio 
latter  fell. 

Beginning  August  10,  the  contractor  used  annealed  wire  of  about  the  same  strength 
as  18-thread  ratline  for  lashing  the  mats.  There  is  probably  little  advantage  in  the 
use  of  wire  except  its  cheapness. 

A  crossover  between  the  two  tracks  of  the  north  jetty  was  built  early  in  October. 
It  was  placed  between  bent  164  and  bent  171.  It  was  a  great  convenience  in  hand- 
ling rock,  as  part  of  a  car  of  large  rock  was  usually  dumped  from  one  track,  then  the 
car  put  on  the  other  track  and  the  remainder  dumpe<l. 

Before  the  construction  of  the  crossover  the  train  had  to  go  back  to  the  beginning 
of  the  double  track  to  pass  from  one  track  to  the  other.  The  cost  of  the  crossover 
was  $250.75. 

There  was  a  slight  amount  of  rain  late  in  September  and  early  in  October ;  the 
greater  part  of  the  fall  was  very  favorable,  however. 

The  first  gi*eat  storm  began  on  November  22.  There  was  a  slight  rain  that  day  and 
the  next :  the  next  following  day,  the  24th,  was  very  stormy.  At  this  timo  the  trestle 
extended  to  bent  264 ;  mats  were  sunk  to  bent  255;  a  mat  was  completed  and  was 
hanging  on  256  and  257.  It  was  ready  to  bo  dropped  late  on  the  23d,  but  by  one  of 
the  slips  so  common  during  the  season,  the  rock  failed  to  arrive,  so  the  mat  hung 
over  night.  This  was  the  time  of  spring  tides,  high  tide  occurring  a  little  before 
noon.  At  9:45  a.  ra.  on  the  24th,  a  heavy  sea  struck  the  suspended  mat  and  broko 
out  bents  256  and  257,  on  which  it  hung;  a  few  seconds  later  the  floating  d6bris  of  tho 
mat  and  trestle  broke  out  bents  254  and  255,  and  the  contractor's  pile-driver,  which 
bad  been  hauled  back  to  bent  253  for  safety,  ran  forward  and  pitched  into  the  ocean. 

Abont  half  au  hour  later  bents  258  and  259  were  broken  out  by  the  sea.  They  had 
each  a  sling  pole  suspended  from  the  cap,  perpendicular  to  the  jetty,  for  tho  support 
of  the  next  mattress.  The  sling  pole,  on  bent  258,  was  on  the  inside  of  the  piles  of 
the  bent;  that  of  bent  259  was  on  the  outside  or  toward  the  sea.  When  a  heavy  sea 
came  the  sling  pole  on  bent  258  swuni^  away  from  the  piles,  but  the  sling  pole  on 
bent  259,  being  on  the  outside,  was  driven  hard  against  the  piles  when  struck.  It 
would  havo  been  supposed  that  bent  258  would  be  carried  away  before  259,  tho 
former  being  nearest  the  break  and  already  weakened  in  some  of  its  joints,  and  having 
nothing  behind  it  to  support  it.  But  bent  259,  doubtless  on  account  of  tho  additional 
Borface  exposed  to  the  sea  by  the  sling  polo  (about  12  inches  in  diameter  and  50  feet 
long),  gave  way  first.  A  heavy  sea  forced  the  cap  loose  from  the  stringers  and  broke 
oflf  all  four  piles  without  breaking  any  of  them  loose  from  the  cap.  The  cap  and  piles 
fell  inward  against  bent  258,  and  tho  next  sea  carried  it  away  in  like  manner.  The 
pile-driver  was  carried  by  the  waves  and  the  tide  to  a  point  just  to  the  west  of  the 
cross  channel  between  the  jetties,  where  it  grounded  on  the  sand.  The  bottom  frame- 
work, the  truck  on  which  the  driver  was  mounted,  and  tho  engine,  were  saved  almost 
nninjured.    The  hammer  and  tho  gins  were  lost. 

By  this  storm  the  contractor  lost  6  bents  of  trestle,  1  mattress  cont<aining  abont 
150  cubic  yards  of  brush,  a  pile-driver  hammer,  a  part  of  a  pile-driver  framework, 
and  some  tools  and  ropes,  the  whole  amounting  to  upwards  of  $1,000. 

This  accident  left  5  bents  of  trestle,  260  to  264,  standing  alone,  without  any  mat- 
tress or  rock  around  them,  and  separated  from  tho  rest  of  the  trestle  by  a  gap  of  112 
feet.  They  stood  for  two  weeks  without  any  serious  damage.  They  were  shifted 
in  position,  but  not  enough  to  introduce  any  considerable  crook  into  the  jetty.  The 
pile-driver  was  rebuilt,  a  new  hammer  was  obtained,  and  the  work  of  repairing  the 
gap  began  on  December  12.  Bents  254  and  255  had  to  be  redriven  throngh  small  rock 
and  mattress  work,  but  this  was  done  readily  and  the  gap  was  soon  closed. 

One  additional  bent,  265,  was  driven;  pile-driving  was  then  stopped.  Mattress 
work  was  extended  7.5  feet  beyond  the  last  bent  of  piles,  and  a  layer  of  2  feet  of 
rock  was  placed  on  the  last  two  bents  of  mattress  work.  The  work  was  then  con- 
finetl  to  completing  the  jetty  to  bent  225,  and  building  up  the  slope  from  there  to  the 
outer  end  to  approximately  a  uniform  grade. 

Owing  to  bad  weather  this  work  proceeded  slowly.  It  was  finally  finished  Feb- 
ruary 2,  189-1. 

About  the  middle  of  January,  1894,  a  large  log,  85  feet  long,  reached  tho  north 
jetty  on  the  west  side  near  the  shore  end  and  broke  off  7  jiiles,  as  follows:  One 
each  in  bents  55,  56,  57,  58,  and  59,  and  2  in  bent  60.     As  tho  contractor's  pile- 
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Bent  150 22.49 

BeutlTo 22.80 

Bent200 23.17 

Bent  225 23.44 

Bent  250 23.96 
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driver  was  dismantled  for  tbe  winter,  he  was  notified  that  these  piles  could  be 
replaced  at  his  oxi>eu8o  in  the  spring,  instead  of  before  close  of  the  work. 

Cross  sections  at  every  lifth  ueut  of  the  north  jetty  and  a  side  elevation  of  the 
crest  of  the  rock  in  the  north  jetty  were  taken  just  before  the  close  of  tho  work. 
The  following  elevations  of  tho  tops  of  tho  caps  above  tide-gauge  zero  will  give  an 
idea  of  the  grade  of  tho  track  on  the* trestle : 

Foet.  Feet. 

BentO 12.98 

Bent  25 17.29 

Bent  50 18.35 

Bent  75 18.84 

Bent  100 19.29 

Bent  125 21.93 

The  outer  end  of  the  north  jetty  was  loft  in  the  following  condition  for  the  winter: 

In  tho  last  bent  an  extra  driftbolt  of  l|-inch  round  iron  2  feet  long  was  driven 
into  earh  i)ile  through  the  cap.  An  extra  cap  was  placed  across  the  last  bent  on  top 
of  the  stringers  and  a  J^-inch  round  ironscrew  bolt  was  put  through  cap,  each  Btrin^rer, 
and  extra  cap,  and  secured  with  a  nut.  The  next  2  bents  from  the  end  had  on© 
extra  l^-inch  driftbolt  placed  in  addition  to  each  driftbolt  of  the  regular  construe^ 
tion.     The  next  12  bents  were  simply  doubly  driftbolted  with  |-iuch  driftbolts. 

The  experience  with  the  south  jetty  has  shown  that,  with  comparatively  shoal 
water  ahead  of  a  trestle,  the  chief  danger  is  from  drift  logs  that  break  the  piles  loose 
from  the  caps  and  stringers  and  then  break  the  piles  oft'. 

Anything  th.it  will  prevent  tho  piles  from  being  broken  from  the  caps  and  stringers 
will  mako  them  much  harder  to  break  off. 

From  soundings  taken  at  various  times  during  the  summer  near  the  south  jetty  it 
was  learned  that  the  channel  was  encroaching  on  the  jetty.  To  stop  this  it  was 
decided  to  build  spurs. 

Tho  first  spur  was  built  August  18  on  the  sand  opposite  bent  80.  It  was  locat-ed 
as  far  out  us  could  bo  done  consistently  with  allowing  it  to  be  built  in  place  on  the 
sand.  -It  was  loaded  with  small  rock.  The  mattress  was  57  by  25  feet  in  plan,  the 
longer  dimension  perpendicular  to  tho  jetty,  so  rock  had  to  be  carried  out  to  the  outer 
end  of  it.  Spurs  of  brush  and  rock  were  built  at  bents  100,  120,  135,  and  150.  The 
mattresses  were  built  and  launched  as  previously  described  for  the  spur  at  bent  92, 
north  jetty. 

They  averaged  about  36  by  25  feet  in  plan,  the  longer  dimension  perpendicular  to 
the  jelty,  and  3.3  feet  in  thickness.  The  small  rock  was  carried  out  to  the  middle  of 
tho  spurs  by  a  chute  made  of  plank.  To  get  the  large  rock  out  to  the  outer  ends  of 
the  spurs  a  steam  crane  running  on  the  trestle  track  was  used.  Tho  large  rock  was 
dumped  off  the  outside  of  the  track  till  a  heap  wa«  made,  then  the  crane  picked  it 
up  piece  by  piece  and  swung  it  out  to  the  outer  end  of  tho  spur.  At  bents  165  and 
190  spurs  were  built  of  rock  alone.  It  was  impracticable  to  put  mats  under  these 
spurs ;  the  water  was  deep  and  rough,  and  tho  sand  so  steep  that  there  would  have 
been  no  certainty  of  getting  the  mats  where  they  were  wanted.  The  rock  was  ■ 
simply  dumped  off  from  one  bent  and  allowed  to  take  its  natural  slope.  The  cost  of 
these  7  spurs  on  tho  south  jetty  was  as  follows:  The  spur  at  bent  80  contained  122 
cubic  yards  of  brush  and  245  tons  of  small  rock ;  cost,  $492.  The  spur  at  100  con- 
tained 98  cubic  yards  of  brush,  353  tons  of  small  and  24  tons  of  large  rock ;  cost,  $636. 
The  spur  at  120  contained  105  cubic  yards  of  brush,  426  tons  of  small  and  36  tons  of 
largo  rock ;  cost,  $760.  Tho  spur  at  135  contained  119  cubic  yards  of  brush,  338  tons 
of  small  and  85  tons  of  large  I'ock;  cost,  $726.  The  spur  at  iSO  contained  111  cubic 
yards  of  brush,  414  tons  of  small  and  147  tons  of  large  rock ;  cost,  $900.  The  spur  at 
165  contained  386  tons  of  small  and  293  tons  of  large  rock;  cost,  $910.  The  spur  at 
190  contained  310  tons  of  small  and  372  tons  of  large  rock ;  cost,  $913. 

The  effect  of  these  spurs  was  to  cause  a  continuous  sand  bank  to  form  out  to  bent 
150.  Beyond  that  point  there  was  no  perceptible  benefit  derived  from  the  spurs. 
Before  the  end  of  tho  season  the  spurs  at  165  and  190  had  subsided  very  noticeably, 
and  tho  large  tides  during  the  fall  had  caused  between  these  two  points  an  increased 
scour  and  a  greater  depth  than  during  the  summer.  Just  beyond  bent  150  a  decided 
settlement  of  rock  occurred  in  the  main  jetty.  This  was  all  confined  to  one  bent, 
but  it  went  down  about  3  feet.  It  should  be  noted  that  at  bent  94,  north  jetty,  just 
outside  of  the  spur  at  bent  92,  a  similar  thing  occurred.  No  satisfkctory  explana- 
tion of  this  has  been  reached;  it  may  be  due  to  an  eddy  formed  just  on  the  down- 
stream side  of  tho  spur,  which  undermines  the  jetty  at  tnat  point. 

Besides  the  construction  of  spurs,  no  other  work  was  done  on  the  sonth  jetty 
except  filling  up  some  gaps  in  tho  jetty  and  the  necessary  preparatory  work,  such  as 
laying  track  on  tlie  trestle  and  repairing  shore  track.  After  tho  completion  of  the 
spurs,  extra  driftbolts  were  placed  in  the  last  14  bents,  206  to  219  inclusiye.    (Bent 
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220  had  been  carried  away  early  in  July.)  The  object  of  this  was  to  make  the  tres- 
tle strong  enough  to  stand  the  coming  winter. 

It  stood  all  right  until  the  storm  ot* November  24,  referred  to  above;  then  the  last 
cap  was  displ  ced  slightly.  Struts  were  then  placed  from  the  piles  of  the  outer  bent 
back  to  the  cap  of  the  next  bent.  These  did  not  avail,  however.  The  stormy  weather, 
fictiug  in  conjunction  with  the  high  tides,  carried  out  8  bents  on  the  Slst  of  December, 
leaving  bent  211  the  last  one  standing.  Bent  209  wns  injured  nib  the  snme  time  by 
having  2  piles  broken  out.  Three  days  later  bents  209,  210,  and  211  went  out.  The 
destruction  of  this  trestle  at  this  time  was  doubtless  due  to  the  increased  depth  of 
water  ahead  of  it.  It  was  built  in  shoal  water.  During  the  past  season  the  water 
ahead  of  it  became  40  to  50  feet  deep ;  hence  the  sea,  instead  of  being  broken  by  the 
shoals,  reaches  the  jetty  with  full  force. 

On  January  3  the  last  3  bents  then  standing,  206,  207,  and  208,  were  reenforced 
by  putting  l|-inch  driftbolts  in  piles,  caps,  and  stringers.  No  more  trestle  was  lost 
up  to  the  time  of  closing  work,  although  some  bents  a  short  distance  from  the  end 
were  damaged  by  drift  logs. 

The  totalloss  to  the  Government  on  this  Jetty  has  been  22  bents  of  trestle  and  a 
few  piles,  the  number  probably  not  exceeding  10. 

The  survey  of  the  entrance,  begun  in  April,  was  not  fully  completed  till  August. 
The  Bonndings  showed  a  channel  of  21.5  feet  over  the  bar,  extending  in  a  north- 
westerly direction  from  the  opening  between  the  Jetties. 

About  the  1st  of  August  there  were  signs  that  the  old  west  channel  was  about 
to  open.  The  spring  survey  had  shown  a  depth  of  12  feet  as  far  as  bent  120,  north 
jetty,  but  there  was  no  practicable  outlet  into  the  main  channel  near  the  south 
Jetty.  On  August  6  a  depth  of  8  feet  was  found  in  this  channel;  August  15,  10  feet 
was  found.  No  further  increase  in  depth  occurred  at  this  time;  in  fact,  by  October 
20  the  channel  had  shoaled  to  8  feet,  but  9  feet  was  found  on  October  30.  *The  tug- 
boats had  already  begun  to  use  this  channel  for  towing  light  vessels  into  harbor, 
and  shortly  after  this  time  another  increase  took  place  and  the  San  Francisco 
steamers  began  to  use  it.  The  channel  was  not  surveyed  after  the  middle  of  Decem- 
ber, when  a  depth  of  10  feet  existed,  but  the  tugboat  men  reported  about  the  Ist  of 
February  a  depth  of  15  feet  in  this  channel.  Practically  all  of  the  commerte  of  the 
harbor  was  passing  through  the  channel  at  this  time. 

A  general  survey  of  the  entrance  and  bay  was  made  during  November  and  Decem- 
ber; 1893.  The  survev  showed  a  depth  of  10  feet  in  Bucksport  Channel,  a  depth  of 
10  feet  in  the  west  channel,  and  two  channels  over  the  bar — one  the  same  channel 
that  was  found  in  the  summer,  moved  farther  north  in  position,  and  the  other 
extending  from  the  deeji  water  near  the  end  of  the  south  jetty  in  a  southwesterly 
direction  over  the  bar.  The  former  had  a  depth  of  19  feet  and  the  latter  18  feet, 
but  the  latter  was  preferred  by  the  captains  of  the  tugs  because  it  was  a  shorter 
route  over  the  bar,  and  because  it  was  an  easier  channel  to  tow  in,  on  account  of  its 
direction  with  respect  to  the  prevailing  winds.  The  most  common  winds  in  Hum- 
boldt Bay  are  the  northwest  and  the  southeast.  With  either  of  these  a  vessel  has  a 
beam  wind  when  i)assing  through  the  southwest  channel  over  the  bar  i'n  either 
directicm. 

By  comparing  the  map  of  November  and  December  with  that  of  April  to  August 
it  will  be  seen  that  the  most  noticeable  changes  in  the  harbor  were  the  opening  of 
the  west  channel  iuHide  the  entrance  and  the  opening  of  the  southwest  channel  over 
the  bar. 

Besides  the  opening  of  these  two  channels  it  will  be  noticed  that  the  northwest 
channel  over  the  bar  became  shoaler  and  that  it  moved  to  the  northward.  The 
high-water  liiM^  on  the  ocean  side  of  the  north  jetty  had  pushed  out  about  300  feet: 
the  low-water  line  remained  almost  exactly  as  before,  except  that  a  tongue  of  sand 
500  feet  wide  reached  out  in  a  southerly  direction  to  the  jetty  at  bent  170.  The 
high-water  liue  on  the  south  side  of  the  south  jetty  pushea  out  200  feet;  no  great 
change  in  the  low- water  line  took  place  here.  There  was  but  little  change  in  the 
Jiigh  and  low  water  lines  on  the  bay  side  of  either  Jetty. 

During  the  season  a  channel  of  at  least  16  feet  was  maintained  over  the  bar  and  a 
channel  of  9  feet  within  the  bay.  No  vessels  were  prevented  from  leaving  the  har- 
bor on  account  of  lack  of  depth  on  the  bar,  although  on  a  few  occasions  they  were 
prevented  from  doing  so  by  rough  sea. 

The  route  usually  followed  by  vessels  at  the  close  of  the  work  for  the  season  was 
along  the  west  side  of  the  bay  to  the  sharp  curve  of  the  north  jetty,  then  across 
toward  the  end  of  the  south  jetty  to  the  deep  channel,  thence  southwesterly  across 
the  bar. 

During  September  n  series  of  current  observations  was  taken  in  the  entrance. 
The  currents  were  observed  by  rod  floats  made  of  wood,  about  8  feet  long  and  2  inches 
in  diameter.  Four  sets  were  taken  one  for  the  flood  and  one  for  the  ebb  along  each 
jetty.    Each  set  consisted  of  six  floats  started  from  a  rowboat.    They  were  observed 
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with  a  transit  and  the  paths  plotted  on  a  map.  In  tbo  west  channel  inside  the 
entrance  a  maximum  velocity  of  3  feet  per  second  was  olwerved  on  the  flood  tide  and 
a  velocity  of  5  feet  per  second  on  the  ebb  tide.  In  the  deep  channel  along  the  Bonth 
jetty  maximnm  velocities  of  6.1  feet  per  second  on  the  flood  and  of  7.4  feet  per 
second  on  the  ebb  tide  were  observed. 

For  the  purpose  of  invettigating  the  action  of  teredo  in  this  locality,  two  of  the 
stray  piles  that  had  remained  standing  after  the  destruction  of  the  outer  11  bents 
of  the  south  Jetty  trestle  in  the  spring  were  broken  off',  cut  up,  and  examined  in 
October.  They  showed  the  presence  of  teredo,  but  not  in  sufficient  numbers  to 
materially  weaken  the  piles. 

On  December  26  the  true  meridian  was -located  by  an  observation  of  Polaris  at 
culmination.  This  meridian  is  plotted  on  the  map  containing  the  results  of  the 
survey  of  November  and  December. 

On  December  28  the  self-registering  tide  gauge  was  moved  firom  the  South  Spit  to 
the  North  Spit  and  set  up  on  the  light-house  wharf. 

During  the  season  a  large  amount  of  sand  was  impounded  on  the  north  side  of  the 
north  jetty.  At  the  end  of  the  season  this  sand  was  bare  at  0  tide  out  as  &r  as  bent 
170.  inside  of  this  point,  however,  from  bent  105  to  bent  130  there  was  an  area  still 
under  water.  Sand  also  accumulated  on  the  south  side  of  the  north  jetty  from  the 
sharp  curve  out  for  some  distance.    This  sand  was  above  0  ftom  bent  125  to  bent  170. 

At  the  close  of  the  season  the  north  jetty  had  a  length  of  265  bents,  4,248.6  feet,  of 
which  3,608  feet  were  completed  up  to  +^0  f*^^^)  ^^<^  height  of  the  highest  storm 
tide  on  record.  The  south  jetty  remained  as  before,  3,699  feet  long;  the  trestle 
remained  standing  to  bent  2(^,  a  length  of  about  3,340  feet. 

The  progress  of  the  work  during  the  season  was  as  follows : 


Xew  trestle 
completed,  1     Bn»b. 
north  jetty.; 

Eock. 

1893. 
April 

^Cfubie  yards. 

Tom.      Povnda. 
744  '         1  040 

Mhv 

112 
720 
656 
417 

497.  52 
4. 282. 06 
3,764.02 
2,110.36 

432.83 
1, 955. 74 
1,467.29 

596.62 

131.27 

4  572  >            '  Kon 

Jime 

8,907 
7,916 
8,205 
8,451 
11,252 
10, 030 

GOO 

July 

1  170 

An  jrnst 

1595 

September - 

1,725 

October            - - 

384 
192 
112 

176.0 

1  570 

Novfcitibcr    .     ........................................... 

i'99n 

Dccombor  ............................■■••••■.■..•••••..«. 

6  347             1,7U0 

1894. 

5.642  ,          2,200 

rebruiiVv                      .......       .       .  ......  ............. 

624                 730 

1 

ToUd 

2,769.0  1    15,237.71 

*72, 690                030 

*  There  were  26,0i2^^a  tons  o{  large  rock  and  Sfl.ODSaVj'V  tons  of  flnsall  rock. 

The  amount  earned  during  the  season  was  $156,639.21. 

In  order  to  ascertain  the  cost  of  jetty  construction  in  different  depths,  the  follow- 
ing data  have  been  prepared  irora  the  records: 


Bent. 

1«8 
107 
223 
215 

Depth 
under 
mat. 

Feet. 
5 

10.8 
16.3 
21 

Thick- 

ne»s  ol 

mat. 

Feet. 
3.22 
4.16 
2.89 
2.75 

Small 
rock. 

Tons. 
128 
137 
340 
466 

Large 
rock. 

Coat  of 

bent 

complete. 

Coat  per 
foot  of 
jetty. 

Tont. 
'193 
174 
298 
281 

f 657. 98 

081.  07 

1, 094. 34 

1, 241. 90 

$41.12 
42.57 
68.40 
77.62 

Tlio  approximate  equality  of  the  coat  of  bents  188  and  107  is  rather  surprising. 
On  its  lac'o  it  would  indicate  that  the  jetty  could  be  built  almost  as  cheaply  in  10 
fci't  of  water  as  in  5  feet. 

It  may  bo  noted  that  at  bent  107  the  mattress  was  U  feet  wide,  while  at  188  it  was 
only  3i)*feet  wide.  It  may  be  that  at  the  latter  bent  some  of  the  rock  rolled  off  the 
niattri'ss  and  was  buried  in  the  sand.  There  was  not  a  very  great  difference  in  the 
cost  in  16  feet  of  water  and  in  21  feet.  In  the  latter  depth  only  about  100  tons  of 
rock  per  bent  were  required  in  addition  to  the  amount  necessary  in  the  former  depth. 
As  the  jetty  progresses  the  exposure  to  the  sea  increases,  making  necessary  the  use 
of  more  rock  to  replace  that  boat  down  by  the  sea. 
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I  desire  to  express  my  appreciation  of  the  careful  and  constant  attention  paid  to 
the  work  by  Mr.  D.  E.  Hughes,  assistant  engineer,  and  Messrs.  Frank  G.  Swall  and 
Floyd  Moulton,  inspectors.    The  advice  and  assistance  of  Mr.  Hughes  were  espe- 
cially valuable  in  the  management  of  the  work. 
Very  respectfully,  your  obedient  servant, 

Herbert  Deakyne, 
Second  Liexit.y  Corps  of  Engineer's. 
Maj.  W,  H.  Heuer, 

Corps  of  Engineers  J  U.  S.  A. 


STATISTICS   OF  TRADE. 


The  following  complefe  statistics  of  trade  of  Humboldt  Bay  for  the  year  from  Juno 
1,  1893,  to  May  31,  1894,  were  collected  and  furnished  by  the  Humboldt  Chamber  of 
Commerce,  Eureka,  Cal. 

Movement  of  vessels j  twelve  months  ending  June  30 ^  1S94. 


Steam. 

I 


Arrivals '        238 

Clearances "- '        237 


Sail.    I  Toniiago. 


285  I      153,40') 
285         152,::0l 


Total  crossing  bar '        475 


670 


305, 713 


Passenger  movement. 

Arrivals  per  steamers 7,  737 

Departures  per  steamers ^     7, 4G I 


Total  crossing  bar 15, 201 

Exports, 

Tons.       1  Tons. 

Timber  products 210,815'  Oats 1,073 

Butter 1,528  Leather .325 

Wool 327  !  Miscellaneous 1, 575 

Produce 1,445  1  

Fish 453  Total 217,541 

Imports, 

There  were  no  imports  direct  from  foreign  countries  during  the  period  under 
review,  aud  the  statistics  of  importation  from  domestic  ports  are  not  obtainable 

Draft  of  vessels. 

The  maximum  draft  of  vessels  entering  the  harbor  duriug  the  year  was  19  feet.    The 
average  draft  of  laden  vessels  is  perhaps  13  feet. 

The  following  statement  of  the  freight  carried  by  the  steamer  Humboldt  between 
Eureka  and  San  Francisco  was  furnished  by  the  agent  of  the  steamer : 

Tons. 

San  Francisco  to  Eureka 7, 625 

Eureka  to  San  Francisco 3, 332 


Total 10,957 

The  following  statement  of  the  freight  and  passengers  carried  on  the  stoamer 
North  Fork  between  Eureka  and  San  Fraucisco  was  furnished  by  Capt.  Charles  Nel- 
son, the  agent  of  the  steamer: 

General  merchandise  from  San  Francisco tons..     4,640 

Genef  al  merchandise  to  San  Francisco do 870 

Lumber  to  San  Francisco do 16,  800 


Total 22,310 

Passengers  from  San  Francisco 388 

Passengers  to  San  Francisco 392 
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The  following  statement  of  the  freight,  treasure,  and  pansengcrs  received  and 
delivered  at  Humboldt  Bay  from  June  1, 1893,  to  May  31, 1894,  l>y  tlio  steamers  of  the 
Pacific  Coast  Steamship  Company  was  supplied  by  Messrs.  Goodall,  Perkins  &  Co., 
the  general  agents  of  the  company: 

Received  at  Humboldt  Bay : 

Freight,  in  tens 8, 471 

Treasure $101,743 

Passengers 4,  266 

Delivered  at  Humboldt  Bay : 

Freight,  in  tons 5, 631 

Treasure $179,(^5 

Passengers 4,  415 
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IMPROVEMENT     OF 


CERTAIN    RIVERS     AND      HARBORS 
WASHINGTON,    AND   IDAHO. 


IN    OREGON, 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO.  1894,  WITH 
OTHER  DOCUMENTS  RELATIS^Cr  TO  THE  WORKS.  OFFICERS  IN 
CHARGE,  CAPT  THOMAS  W.  SVMONS  AND  LIEUT,  FRANCIS  R,  SHUNK, 
CORPS  OF  ENGINEERS^ 


IMPROVEMKNTS. 


1.  Coquille  River,  Oregon. 

2.  Coquille  River,  Oregon,  between  Co- 
quille City  and  Myrtle  Point. 

Entrance  to  Coos  Bay  and  Harbor, 

Oregon. 
Umpmia  River,  Oregon. 
Mouth  of  Siiislaw  River,  Oregon. 
Yaquina  Bay,  Oregon. 

7.  Tillamook  Bay  and  Bar,  Oregon. 

8.  Entrance  to  Nohalem  Bay,  Oregon. 

9.  Upper  Snake  River,  Idaho,  between 

Huntington  bridge  and  Seven  Dev- 
ils Mining  District. 
10.  Upper  Columbia  and  Snake  river.s, 
Oregon  and  Washington. 


3. 

4. 

5. 

•6. 


11. 


12. 

13. 

14. 
15. 
16. 
17. 

18. 


Columbia  River  between  head  of  Rock 
Island  Rapids  and  foot  of  Iciest 
Rapids,  Washington. 

Willapa  River  and  Harbor,  Wash- 
ington. 

Grays  Harbor  and  Chehalis  River, 
Washington. 

Chebalis  River,  Washington. 

Harbor  at  Olympia,  Wash. 

Swinomish  Slough,  Washington. 

Puget  Sound  and  its  tributary  waters, 
Washington. 

Everett  Harbor,  Washington. 


IIARBOU    LINES. 

19.  Everett  Harbor,  Washington. 


United  States  Engineer  Office, 

Portland^  Oregon^  July  10^  1894, 
General  :  I  have  the  honor  to  forward  herewith    *     *     *     annual 
reports  for  the  year  ending  June  ;^0,  1804,  for  the  works  of  river  and 
harbor  improvement  under  my  charge. 

Very  respectfully,  your  obedient  servant, 

T.  W.  Symons, 
Captain^  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Enghieers^  U,  8,  A, 


U  U  I. 
IMPROVEMENT  OF  COQUILLE  RIVER,  OREGON. 

cien>:ral  improvemenx. 

Description  of  original  condition, — At  the  time  the  work  of  improve- 
ment was  begun  the  entrance  to  the  Coquille  Kiver  was  considered  very 
dangerous.    It  was  by  a  long,  tortuous,  and  narrow  channel  skirting 
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the  soutli  headlaud  and  studded  with  rocks  from  beyond  the  bar  ou  the 
outside  to  "a  distance  of  one-half  mile  inside.  The  depth  at  low  water 
was  only  about  3  feet,  and  the  position  of  the  bar  channel  was  con- 
stantly shifting.  The  channel  sometimes,  at  long  intervals  apart,  broke 
through  the  north  spit,  and  ran  directly  out  to  sea  just  south  of  liack- 
liffe  llock,  but  did  not  remain  long  in  this  position.  The  entrance  at 
such  times  was  comparatively  safe,  and  the  channel  was  at  its  very 
best.    The  mean  rise  of  tide  was  4.1  feet. 

Plan  of  improvement, — The  plan  of  the  improvement  is  to  construct 
two  parallel  high  tide  stone  jetties,  GOO  feet  apart,  running  out  to  sea  a 
sufficient  distance  to  open  and  maintain  a  channel  over  the  bar  with  a 
least  depth  of  8  feet  at  low  water,  the  north  jetty  starting  from  Rack- 
lifl'o  Rock  and  the  south  jetty  from  a  point  on  the  left  bank  inside  the 
entrance.  Tlie  cost  of  this  work,  as  estimated  in  1878  by  Maj.  J.  M. 
Wilson,  is  $104,200.  The  law  of  August  11, 1888,  authorized  in  addi- 
tion $5,000  to  be  expended  for  snagging  between  Coquille  City  and 
Myrtle  Poiht. 

The  law  of  September  19,  1890,  authorized  an  amount  not  to  exceed 
$3,000  to  be  used  in  snagging. 

IJnder  date  of  May  8, 1891,  the  plan  of  improvement  was  changed  to 
provide  for  an  entrance  width  of  600  feet  instead  of  800  feet 

A  careful  estimate  of  the  cost  of  completing  the  works  at  the  entrance 
to  the  Coquille  in  accordance  with  the  plan  of  improvement  given  above 
was  made  in  1892,  and  it  was  found  to  be  $180,000.  The  correspondence 
on  this  subject  is  given  under  the  head  of  "  Recommendations  and 
remarks,''  p.'  2663,  Report  of  Chief  of  Engineers,  1892. 

U\)  to  this  time  8105,000  had  been  appropriated  for  the  work.  This 
makes  the  total  estimated  cost  of  the  work  $285,000. 

APPROPRIATIONS. 

Act  of— 

Jiilv  14,1880 $10,000 

Aujrn8t2,  1882 10,000 

July  5,  1884 10,000 

August  5,  1886 20,000 

Au<?ust  11, 1888 25,000 

Se]>tember  19,  1890 30,000 

July  13,  1892 25,000 

Total 130,000 

The  estimated  cost  of  completing  the  project  is  $155,000. 

Amount  expended  to  June  30 ,  1893. — The  amonnt  which  had  been 
expended  on  the  project  for  the  improvement  of  the  month  of  the 
Coquille  to  June  30, 1893,  was  $112,233.67,  and  the  amonnt  expended 
for  snagging- was  $6,883.90,  a  total  of  $119,117.57. 

Eesults  obtained  to  June 30^  1S93. — The  entrance  has  for  considerable 
periods  been  straight,  and  with  a  deptli  of  from  8  to  10  feet  at  low 
water,  but  winds  and  currents  have  at  otlier  times  heaped  the  movable 
sands  into  tbe  channel,  causing  the  waters  to  spread  out  over  a  wide 
angle,  or  tbe  channel  to  break  away  to  the  northward,  shallow  in  depth 
and  bild  in  direction.  A  study  of  the  various  changes  at  the  month  of 
the  Coquille  led  to  the  belief  that  the  best  results  could  not  be  attained 
unless  the  channel  was  kept  from  breaking  away  to  the  north  and  the 
northern  sands  were  kept  from  encroaching  on  the  channel. 

To  this  end  the  north  jetty  was  commenced,  and  it  was  extended  a 
length  of  510  feet  seaward,  as  far  as  it  could  be  done  with  the  api>ro- 
priation  of  September  19, 1890.    The  result  Avas  to  considerably  benefit 
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the  channel  by  prolonging  the  periods  when  the  entrance  is  in  good 
condition. 

The  work  done  during  the  fiscal  year  ending  June  30,  1893,  was 
almost  entirely  confined  to  completing  in  a  substantial  and  i>ermanent 
manner  the  incomx)lete  and  damaged  w^ork  of  former  years. 

As  regards  the  condition  of  the  entrance,  the  results  obtained  are 
practically  the  same  as  stated  for  the  i>receding  years. 

Amount  erpended  during  fiscal  year  ending  June  30y  1894, — The  amount 
expended  during  the  fiscal  year  ending  June  30,  1894,  was  $8,808.03. 

Results  obtained  to  June  30^  1894. — The  work  during  the  year  was 
confined  to  strengthening  the  south  and  north  jetties.  Neither  jetty 
was  extended,  and  the  condition  of  the  entrance  is  about  as  previously 
reported. 

Report  of  operations, — Work  of  repairing  and  strengthening  the 
south  jetty  continued  during  July,  August,  and  September,  1893.  Up 
to  September  30,  3,021  cubic  yards  of  rock  were  quarried  from  the 
Tupper  Quarry,  and  dei)osited  along  the  south  jetty.  On  September 
30  the  work  ceased.  During  November  the  north  jetty  tramway  was 
seriously  injured  by  drift.  This  was  repaired  during  November  and 
December. 

On  account  of  the  great  amount  of  drift  at  the  mouth  of  the  Coquille, 
constant  watchfulness  and  care  have  to  be  exercised  over  the  jetties  to 
prevent  the  tramways  being  destroyed. 

Recommendations  and  remarJcs, — The  completion  of  the  Coos  Bay, 
Roseburg  and  Eastern  Eailroad  from  Coos  Bay  to  Coquille  City  and. 
Myrtle  Point  will  enable  the  Coquille  Valley  to  receive  many  of  its 
supplies  and  ship  many  of  its  products  by  way  of  the  railroad  and  Coos 
Bay.  This  will  tend  to  detract  from  the  old-time  importance  of  the. 
Coquille  entrance. 

It  is  proposed,  with  any  new  money  that  may  become  available,  to 
extend  the  south  jetty,  changing  the  character  of  the  work  from  a  close' 
pile  and  stone  jetty  to  an  open  pile-work  tramway,  from  which  a  stone 
jetty  will  be  built,  as  at  other  coast  points. 

Nearly  all  the  last  apprppriation  has  had  to  be  expended  in  repairs 
to  old  work.  It  is  hoped  that,  these  repairs  being  made  and  the  change 
of  plan  adopted,  a  marked  advance  can  be  made  wuth  any  new  funds 
that  may  become  available. 

An  approprijition  of  $50,000  is  recommended  as  the  amount  of  money 
that  can  be  profitably  expended  during  the  next  fiscal  year. 

Future  operations. — With  any  new  funds  that  may  become  available 
it  will  be  proposed  to  extend  the  south  jetty  as  far  toward  completion 
as  practicable. 

The  report  ot  Capt.  R.  S.  Littlefield,  in  personal  charge  of  the  work, 
is  herewith. 

Money  statement 

July  1,  1893,  balance  unexpended $10,933.95 

June  30,  1894,  amonut  expended  daring;  fiscal  year 8, 868.  03 

Jnly  1,  1894,  balance  unexpended 2,065.92 

Jnly  1,  1894,  ontstandintr  liabilities 600.00 

July  1,  1894,  balance  available 1,485.92 

{Amount  (estimated)  required  for  completion  of  existiujo:  project 1.55,  000. 00 
Amonut  tliat  can  be  profitably  expended  in  fiscal  year  ending  .J  une  30, 1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  se<;tion8  2  of  river  and 
liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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REPORT  OF   R.    8.   IJTTLEFIELD. 

IUndon,  Oreg.,  June  15,  1894, 

Captain  :  I  have  tlie  honor  to  submit  the  following  report  of  operations  '-improT- 
ing  Coquille  River,  Oregon,"  for  the  year  endinc^  June  30,  1894: 

Work  of  quarrying  and  dumping  stone  for  the  south  jetty  was  carried  on  during 
July,  August,  and  Septeiuher,  when  active  oi^erations  were  suspended  on  account  of 
exhaustion  of  the  funds  available.  No  new^  constructions,  such  as  ext<in8ion  of  jetty 
or  track  building,  were  made,  but  a  locomotive  house  was  built,  mainly  from  old 
materials  on  hand  and  from  what  was  left  of  the  one  demolished  uy  a  blast  in  May 
of  the  previous  year. 

The  quarrying  was  done  on  a  spur  of,  or  detached  mass  from,  the  Tupper  Rock, 
which  mass  was  nearly  all  used,  its  base  being  about  35  feet  below  the  level  of  the 
bluff  on  which  th^  Tupjjer  Rock  stands,  which  depth  went  to  the  base  of  the  spar. 
Considerable  stripping  into  the  bluft*  was  necessary  to  work  the  rock,  the  dirt  tail- 
ing by  caving,  which  dirt  was  readily  got  rid  of,  swinging  it  in  boxes  by  the  derrick 
and  diunping  same  on  the  side  slope  of  the  hill  where  the  derrick  stood.  ^  During  the 
winter  the  bents  of  the  double-track  incline  leading  to  the  level  jetty  tramway,  170 
feet  in  length,  moved  downward  at  its  feet  by  a  gradual  slide  of  the  hill  of  4  to  6 
feet.  The  side  slope  leading  to  the  bluff  hiis  a  strata  of  blue  clay  near  the  surface, 
is  springy,  which,  coupled  with  an  unusually  heavy  rainfall  last  winter,  accounts  for 
this  movement. 

Quarrying  and  dumping  rock. — A  total  of  3,621  cubic  yards  were  placed  as  follows: 

Yards. 

Inside  piling  compartments,  near  jetty  end 513 

Along  channel  side,  open  and  close  piling  parts  of  jetty,  1,597  feet,  and  for  316 

feet  inshore  from  jetty  end,  on  south  side 3, 108 

That  dumped  outside,  or  along  faces  of  the  jetty,  was  mainly  large  rock  in  pieces 
ranging  from  one-fourth  of  a  ton  to  10  tons,  and  the  quality  of  the  rock  for  weight 
is  such  that  seas  do  not  to^s  it  about. 

The  south  jettj'  is  now  pretty  well  enrocked  on  its  north  or  channel  side,  the  only 
side  necessary,  as  on  the  south  side,  for  the  greater  part  of  its  length,  it  is  banked  by 
the  accretion  formed  during  progress  seaward  of  the  work.  On  channel  side  of  the 
open  pile-work  port  of  the  jetty  the  rock  ranges  from  8  to  10  feet  below  the  track, 
and  along  the  close  piling  part  about  2  feet  lower.  At  close  of  operations,  in  Sep- 
tember, the  general  level  of  the  dump  was  marked  on  pilesof  the  jetty  adjacent,  and 
examination  now  made  shows  no  settlement  to  the  mass  of  stone  forming  the  dump, 
excepting  that  just  at  the  end  of  the  jetty,  and  for  about  fifty  feet  back  on  both 
sides  the  dump  has  flattened,  bringing  the  top  about  two  feet  below  the  marks  at 
point  of  greatest  exposure  to  sea  force. 

Four  piles  were  carried  away  at  extreme  end  of  the  jetty.  Some  slight  repairs 
were  made  to  the  south  jetty  i>iliug  by  rebel  ting  piles,  etc.,  where  at  a  former  high- 
tide  line  they  had  been  knocked  inward  by  drift,  but  the  work  generally  has  stood 
intact.  A  day  beacon,  16  feet  high  above  the  plane  of  the  jetty,  8  feet  square  at  base, 
and  3  feet  square  at  top,  was  built  near  end  of  the  work  as  an  aid  to  vessels  in  enter- 
ing the  harbor. 

Xorlh  jetty. — In  November,  by  a  freshet  in  the  river,  drift  in  great  masses,  com- 
prising whole  trees,  came  down,'  which,  after  passing  into  the  ocean,  a  large  portion 
was  thrown  by  seas  back  of  or  to  the  north  side  of  the  jetty,  the  deposit  extending 
miles  up  the  beach.  The  part  coming  in  contact  with  the  jetty  piling  during  suc- 
cessive high  waters  had  the  effect  of  Avearing  the  piles  so  some  of  them  were  easily 
broken.  Successive  repairs  were  made  to  this  north  side  piling  during  November, 
December,  February,  and  March;  the  repairs  consisting  of  replacing  piles  with  posts 
let  into  the  ground  and  secured  by  wale  pieces  bolted  through  and  through.  Under 
the  constant  motion  of  the  drift,  however,  during  the  freshet  months  the  outside 
wale  timbers  wore  and  w6re  split  of!',  thus  requiring  renewals  of  such  work,  and  at 
this  date  most  of  the  posts  are  punched  oat,  a  result  of  drift  by  recent  high  tides. 
The  worst  eflfect  was  along  the  foreshore,  high- water  line  to  near  low,  where  on 
north  row  of  ]>iles  the  longitudinal  cap  timber  is  raised  4  to  8  inches  for  a  length  of 
165  feet.  On  south  row  of  the  piling  the  piles  are  uninjured,  and  only  one  length, 
15  feet  cap  timber,  is  slightly  raised  from  the  piles.  From  present  high  bank  of 
deposit  and  drift — 250  feet  shorewards  from  end — on  the  north  side  of  the  jetty  the 
drift  mass  is  2  to  4  feet  higher  than  the  jetty. 

Drift  from  this  river  seems  interminable  during  the  larger  freshets;  at  times  it  lies 
in  acreage  masses  at  and  off  the  bar,  to  extent  of  blockading  the  bar,  tugboat,  and  all 
navigation — a  condition  of  the  harbor  here  usual  to  the  winter  season,  and  likely  to 
be  for  some  years,  or  until  the  timber  along  the  river  and  at  its  headwaters  is  removed. 

Conditions  about  the  Jetties. — The  high-tide  line,  north  side  of  the  north  jetty,  is 
250  fret  in  from  end  with  the  low-water  line  at  end  and  passing  the  end  in  a  north- 
westerly direction  to  a  rounded  i>oiiit  200  fec^t  seaward  of  the  end. 
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On  south  side  of  the  north  jetty  the  high- water  line  is  340  feet  inshore  from  the 
end,  while  the  line  of  low  water  runs  to  end  wliere  the  rock  dump  shows  16  to  18  feet 
below  the  top  of  work.  A  shoal  channel,  1  to  3  feet  deep,  runs  along  near  the  work, 
leaving  an  oblong  island  at  low  water  extending  far  beyond,  between  the  wash 
channel  and  the  ship  channel,  to  the  bar.  Along  the  north  or  channel  side  of  the 
south  jetty  a  bermo  of  sand  and  gravel,  commencing  at  outer  end  of  the  open  piling 
work,  runs  along  the  whole  of  the  close  piling  part  of  the  jetty;  it  is  40to60feetin 
width,  and  rounds  to  a  point  120  feet  seaward  of  the  jetty  end,  where  the  low- water 
line  takes  a  southeasterly  course  and  forms  the  low-wacer  line  of  the  beach  south  of 
the  work,  where,  in  contact  with  the  work,  the  material  forming  the  berme generally 
covers  the  rock  dump  and  slopes  sharply  to  the  channel.  The  rock  dumped  on  south 
side  of  south  jetty  and  along  curve  ot  the  quarry  track,  316  feet  iushorefrom  end,  is 
generally  filled  over  with  drift  and  deposit,  except  from  present  high-water  bank, 
90  feet  in  from  end,  from  which  point  to  low-water  line  the  beach  is  steep.  There 
was  no  extensive  deposit  made  through  this  jetty  this  year  like  that  of  February, 
1893,  crowdiug  the  channel  over  the  bar  northward — an  effect  which  was  .probably 
stopped  by  the  high  dump  made  aloug  north  side  of  the  jetty. 

The  bar  channel  has  been  maintained  steadier  in  one  position — parallel  to  the 
direction  of  the  north  jetty — than  for  any  year  previous,  with  less  vessel  detention 
and  a  better  average  depth  to  the  water. 

The  reference  to  low-water  beach  lines  is  to  extreme  low  of  a  spring  tide,  or 
about  2  feet  below  mean  low  water  for  this  harbor. 

Shipbuilding. — There  were  built  on  the  river  the  following-named  vessels:  Sealing 
schooner  fVinchesiery  112  tons;  at  Myrtle  Point,  on  the  upper  river,  the  small  screw 
mail  steamboat  3/f/r/,  not  yet  measured,  but  to  go  into  commission  on  July  1. 

Creameries, — Except  oneat  Dairyville,  16  miles  down  the  coast  from  Bandon,  they 
are  located  on  the  Upper  Coquille  River  and  its  branches,  and  properly  belong  to  the 
commercial  statistics  of  that  part.  The  product  of  the  Dairyville  creamery  was  as 
follows : 

Butter  (191  tons) $7,800 

Hogs 525 

Total 8, 325 

There  are  many  dairies  down  the  coast  tributary  to  this  harbor  whore  butter  is 
made  by  baud.  CoOvS  County,  lying  west  of  the  Coast  Range  Mountains,  where  the 
precipitation  is  large  and  constant,  primarily  from  rains  and  fo;;s  and  dews,  is  des- 
tined to  become  a  great  butter-making  country  when  the  land  is  cleared.  An  effect 
of  the  creameries  established,  coupled  with  the  very  favorable  climatic  conditions 
and  soil,  is  to  turn  attention  in  increasing  ratio  to  this  industry. 

The  woolen  mill  projected  last  year  for  this  place  is  now  completed,  except  for 
some  parts  of  the  machinery,  and  is  intended  to  be  put  in  operation  by  July  20  next. 
The  main  building — 3  stories — is  150  feet  by  50  feet;  steam  plant, 75-horse  power,  to 
run  640  spindles.  Articles  manufactured  are  to  be  blankets,  Hannels,  cassimeres, 
and  buggy  robes.    Number  of  men  to  be  employed — 40  to  50  hands. 

The  Coos  Bay  and  Rosebur^  Railroad  was  extended  this  year  from  Coquille  City 
to  Myrtle  Point,  but  its  operation  was  much  impeded  during  the  winter  of  1893-'94  by 
the  freshets,  which  necessitated  rebuilding  portions  of  the  roadbed  three  times.  No 
extension  beyond  Myrtle  Point  is  yet  in  progress  this  year,  but  it  is  reported  that 
resumption  of  operations  is  contemplated. 

Respectfully  submitted. 

R.    S.    LlTTLEFlBLD. 

Capt.  T.  \V.  Symons, 

Corps  of  EngincerHy  U.  S.  J, 


COMMBHGIAL    STATISTICS. 

The  Coquille  River  is  in  the  collection  district  of  southern  Oregon.  Empire  City, 
on  Coos  Bay,  is  the  port  of  entry.  The  nearest  light-house  is  on  Cape  Arago,  12 
miles  northward. 

The  following  returns  relative  to  the  commerce  of  the  Coquille  River  are  fur- 
nished by  Capt.  R.  S.  Littlefield,  in  personal  charge  of  the  work,  and  are  for  the  tis- 
cal  year  ending  June  30,  1894: 
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Arrival 9  and  dtpariuren  of  veweU, 
Coa»t\vi8o  Htcani  and  Bail  vcsKelH. 


Number.  MiKK^^f* 


ArrivAla 

Departurea. 

Total  . 


127 


6,619.49 
6. 548. 29 


13, 197. 78 


Cut  of  this  total  the  steam  schooner  linndorUle  made  22  round  trips;  the  steam 
schooner  W,  H,  Uarrison  1  round  trip,  and  the  remainder  of  the  arrivals  and  depart- 
ures were  schooners  and  other  sail  vessels. 

Maximum  draft  of  loade4  vessels,  0  feet. 

One  schooner,  the  Winckcster,  was  huilt  at  Parkersbiirg  during  the  year,  her  reg- 
istered tonnage  being  116. 

Exports  and  imporU. 


Article*. 


EXPORTS. 

Apples toDS. 

Batter do . . . 

iiroom  handles do . . 

Cheese do... 

Chioeso  goods do. . 

Chittim  bark ».do... 

Cliickcns dozens, 

(xcueral  merchandise tons. 

Household  gouda do. . 

HidcH do. . . 

H brses 

Lumber  (5,142,500  feet,  B.  M.)  ..tons 

Laths do. . 

Bogs  (live) 

Mining  materials tons. . . 

Matchwood do. . . 


Quantity,  i 


Articles. 


Quantity. 


I 


29. 
67. 
233. 

8 

1 
4i 
53 
90. 
18. 
13 

3 

10,285 

73 

20 

5 
133 


1.5  I 


Potatoes tons 

Stare  bolts do.. 

Salmon  (fVesh) do.. 

Salmon  (cases) do. . 

Wool do.. 

Total do.. 

IMPORTS. 

General  merchandise tons 

Cannery  supplies. do. . 

Machinery  for  woolen  mill do. . 

Flour do . . 

Household  goods do. . 

Total do.. 


36 

5 

26 

190 

8 


11.28C.5 


2,294.6 
235 
189 

115 
40 


2,893.6 


SUMMARY. 


Total  exports . 
Total  imports. 


Tons. 


I  Estimated 
)      value. 


11,286.5 
2, 893. 6 


$129, 705 
144.650 


UU    2. 

IMPROVEMENT    OF    COQUILLE    RIVER,    OREGON,    BETWEEN    COQUILLE 
CITY  AND  MYRTLE  POINT. 


Description  of  original  condition. — The  Coquille  is  one  of  the  principal 
streams  of  southern  Oregon,  It  is  navigated  by  coasting  vessels  from 
its  mouth  for  25  miles  to  Coquille  City.  This  portion  of  the  river  has 
been  obstructed  at  times,  more  or  less,  by  snags,  but  no  serious  shoals 
have  formed. 

From  Coquille  City  to  Myrtle  Point,  a  distance  of  12  miles,  the  river 
is  navigated  by  river  craft.  In  this  portion  there  has  always  been  great 
trouble  experienced  in  keeping  the  river  navigable,  owing  to  snags  and 
bars.  The  various  forks  of  the  Coquille  drain  densely  timbered  terri- 
tory, and  at  every  freshet  many  trees,  stumps,  etc.,  are  brought  down. 
Some  of  these  lodge  at  diftereiit  points,  forming  isolated  snags  or  are 
grouped  together  into  jams.  These  snags  and  jams  in  turn  cause  deposits 
of  sand  and  gravel,  forming  shoals. 

Plan  of  improvemvnt, — The  plan  of  improvement  adopted  is  to  rentove 
all  bad  snags  obstructing  navigation  and  tending  to  form  bars  in  the 
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portion  of  the  river  between  Coquille  City  and  Myrtle  Point,  and  to 
contract  the  river  into  a  channel  59  feet  in  width  at  certain  points 
where  shoals  have  formed,  in  order  to  cause  these  shoals  to  scour  out 
and  to  maintain  the  desired  navigable  depth. 
The  estimated  cost  of  the  work  was  $2(5,000. 

APPROPRIATION. 

Act  of  July  13,  1892 $5,000 

In  this  connection  it  seems  proper  to  note  that  previous  appropria- 
tions have  been  made  for  this  portion  of  the  river  by  making  certain 
sums  appropriated  for  the  improvement  at  the  mouth  of  the  river  availa- 
ble for  the  work  on  the  upper  river. 

The  act  of  August  11, 1888,  appropriated  $25,000  and  contained  the 
following:  "  Of  which  $5,000  is  authorized  to  be  expended  for  snagging 
between  Coquille  City  and  Myrtle  Point.'^ 

The  act  of  September  19, 1890,  appropriated  $30,000,  ^'  not  exceeding 
$3,000  of  which  may,  with,  the  approval  of  the  Chief  of  Engineers,  be 
used  for  snagging." 

On  these  authorizations  $6,883.90  was  expended. 

Amou7it  expended  to  June  30,  1893. — The  amount  expended  under  the 
project  to  June  30, 1893,  was  $5,000. 

Results  obtained  to  June  30^  1893, — The  work  with  the  appropriation 
was  confined  to  fitting  up  a  snag  boat  and  doing  snagging  on  the  river 
between  Coquille  City  and  Myrtle  Point  and  building  a  small  wing 
dam  at  Eoberts  Island,  designed  to  throw  more  water  into  the  main 
left  channel. 

The  results  immediately  subsequent  upon  the  completion  of  the 
snagging  operations  were  gratifying,  as  the  removal  of  the  snags  was 
accompanied  by  more  or  less  scouring.  It  was  found,  however,  that 
since  the  survey  and  preparation  of  plans  made  in  1891  a  heavy  deposit 
has  been  made  in  the  upper  portion  of  the  stretch  between  Myrtle 
Point  and  Coquille  City.  At  the  time  of  the  survey  there  were  deep 
pools  between  the  bars,  which  latter  in  some  instances  were  dry,  as  far 
as  navigation  was  concerned,  at  low-water  stages.  These  pools  have 
to  a  great  extent  filled  up  with  alluvial  deposit  since  the  survey  was 
made. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1894. — No 
money  was  expended  during  the  fiscal  year  ending  June  30, 1894. 

Results  obtained  to  June  30,  1894. — No  work  was  done  during  the 
fiscal  year,  and  no  results  other  than  those  enumerated  above  for  the 
previous  fiscal  year  were  attained. 

Recommendatiofis  and  remarks. — The  river  between  Coquille  City  and 
Myrtle  Point  is  being  rapidly  filled  up  with  sediment,  snags,  etc.,  so 
that  an  estimate  made  years  ago  for  its  improvement  to  give  4  feet 
of  water  is  not  indicative  of  what  the  improvement  will  cost  now. 
The  navigation  interests  can  be  somewhat  benefited  by  a  system  of 
small  approi)riations,  but  the  river  can  not  be  put  into  shape  to  keep 
itself  open  unless  the  whole  amount  of  the  appropriations  required  to 
complete  the  work  is  given  in  one  sum.  Even  then  it  is  certain  that 
the  river  would  require  constant  work  to  remove  the  snags  which  will 
accumulate  after  every  freshet. 

Small  appropriations  do  not  reduce  the  total  amount  required  to  con- 
struct the  needed  contraction  works. 

It  is  to  be  remarked  that  the  Coos  Bay  and  Roseburg  Eailroad  is 
built  and  in  operation  between  Coquille  City  and  Myrtle  Point.  This 
railroad  must  of  necessity  decrease  the  navigable  importance  of  the 
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river  between  the  two  towns,  whicb  is,  and  mast  always  be,  a  difficult 
river  to  navigate  at  low  water. 

A  recent  examination  of  the  river  shows  that  a  large  namber  of 
snags  have  ac;cumulated.  Captain  Littlefield  counted  27  plainly  visible 
from  Roberts  Lauding  to  CoquiUe  City,  and  doubtless  there  are  others 
invisible. 

Tlie  sum  of  $5,000  will  suffice  to  keep  the  river  thoroughly  snagged 
for  two  years.  If  deemed  best  to  carry  out  the  original  project,  the 
balani^e  of  the  estimate,  $21,000,  should  be  given. 

Future  operations. — Future  operations  will  depend  upon  the  amoant 
of  money  appropriated.  If  a  small  sum  is  appropriated  as  named  in 
the  x)ending  bill,  the  river  will  be  freed  from  snags,  and  perhaps  some 
contraction  work  done  at  the  worst  places. 

Money  statement. 

{Amonnt  (estimnted)  required  for  completion  of  exiating  project $21, 000.00 
A  mount  that  can  be  profitably  expended  in  fiBcal  year  ending  June  30, 1896    21, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acte  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 

Information  relative  to  the  commerce  of  the  Upper  Coquille  River  between  CoqniUo 
City  and  Myrtle  Point  for  the  fiscal  year  ending  June  30, 181H,  has  been  collected  by 
Capt.  R.  S.  Littlefield,  in  local  charge  of  works  on  that  river,  l^om  owners  of  cream- 
eries and  the  steamboat  line,  and  is  as  follows: 

The  commerce  of  the  Upper  Coquille  is  accommodated  by  one  steamboat,  the 
Alertf  57  tons  capacity,  and  making  one  round  trip  each  day  between  Coquille  City 
and  Myrtle  Point,  carrying  passengers  and  freight  and  United  States  mail. 

Following  is  the  amount  of  freight  carried  during  the  year  between  the  two 
points : 

Biver  traffic. 


l>e6cription  of  freight. 

Up  tripg, 
Coqnifie 

City 
to  Myrtle 

Point. 

t)owii  trips, 

Myrtle 

Point 

to  Coquille 

City. 

Hardware,  marhinery,  and  general  merchandise 

Tom. 
1,031 

Tons, 

Wool,  butter,  cheese,*  bacon,  etc 

474 

Milk  for  creanieriei} 

83 

Lumber 

104 

Total 

1,135 

S57 

Total  freight  carried,  1,692  tons;  estimated  vol ae,  $160,000.    Total  number  of  pasaenseni  carried, 
2,200. 

INDUSTRIES. 

Product  of  creameries. 

Arago  Creamery : 

27  tons  butter $13,420 

20  tons  cheese 4,368 

25  tons  live  hogs 2,672 

Coquille  Creamery : 

26.9  tons  butter 13, 400 

6  tons  live  hogs 600 

Myrtle  Point  Creamery,  5  tons  butter 2, 4fl5 

Gravel  Ford  Creamery,  3.5  tons  butter 1,739 

Total Oft  684 
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Of  the  creamery  products  only  5  tens  (butter)  was  shipped  by  rail,  via  Coos  Bay, 
to  Han  Francisco ;  the  remainder  went  to  the  mouth  of  the  river  Via  river  steamboats 
and  ocean  steamer  Bandorille,  the  latter  navigating  to  Coquille  Creamery  to  receive 
freight. 

Owing  to  a  continuous  high  stage  of  river,  the  Alert  made  her  daily  trips  to  Myrtle 
Point  from  November  to  the  middle  of  April.  Except  for  a  rise  in  tlie  river  for  a  few 
days,  due  to  rains,  the  head  of  navigation  is  at  Roberts  Landing,  aboirt  1  mile  below 
Myrtle  Point,  the  usual  summer  stopping  place. 

Xeto  induniry. — At  Coquille  City  last  year  J,  S.  Kanematz  started  an  experi- 
mental station  for  raising  silkworms  with  the  result  thus  far  of  receiving  a  gold 
medal  on  his  sample  of  raw  silk  sent  to  the  World's  Fair  at  Chicago.  A  mulberry 
orchard  has  l)een  planted,  and  the  conditions  of  climate  are  deemed  very  favorable 
to  such  industry. . 

Summary. — Total  river  freight,  1,692  tons ;  estimated  value,  $150,000.  This  includes 
value  of  creameries  output,  $88,684. 


U  U  3. 
IMPROVEMENT  OF  ENTRANCE  TO  COOS  BAY  AND  HARBOR,  OREGON. 

Description  of  original  condition. — The  obstructions  which  existed  at 
the  entrance  to  this  harbor  before  the  works  of  improvement  were 
begun,  consisted  first,  of  the  outer  bar  which  is  of  sand  and  is  shifting 
ill  character;  and  second,  of  the  inner  shoals  formed  by  the  sands  which 
accumulate  in  the  spring,  summer,  and  autumn,  during  the  times  when 
the  northwesterly  winds  prevail. 

Under  the  action  of  these  winds  the  spit  on  the  north  side  advanced 
toward  the  south,  contracting  the  navigable  passage  under  Coos  Head 
to  a  very  narrow  width,  and  usually  making  the  outer  channel  follow 
the  west  side  of  the  spit  in  a  long  and  tortuous  course  across  the  bar. 

The  channel  had  at  times  broken  through  the  north  spit  on  a  line,  the 
general  direction  of  which  is  from  Fossil  Point  to  a  i)oint  just  to  the 
north  of  Coos  Head.  It  was  then  direct,  the  tiepth  of  water  was  great- 
est, and  vessels  could  enter  or  go  out  without  trouble.  The  mean  rise 
of  the  tide  above  the  plane  of  reference  was  5.6  feet. 

Plan  of  improvement. — The  project  for  this  improvement,  adopted  in 
1879,  was  to  construct,  at  an  estimated  cost  of  $600,000,  a  jetty  of  wood 
and  stone  as  might  be  found  best,  from  a  point  250  yards  below  the 
northern  extremity  of  Fossil  Point  on  a  line  toward  the  east  end  of 
Coos  Head,  this  line  in  plan  curving  so  as  to  be  directed  at  its  outer 
end  to  the  head  or  a  little  to  the  north  of  it. 

The  object  was  to  prevent  accretion  to  the  south  end  of  the  sand  spit 
on  the  north  side  of  the  entrance  and  to  open  and  maintain  a  deeper 
and  more  direct  channel  across  the  bar. 

The  present  plan,  adopted  in  1889,  under  which  operations  are  pro- 
gressing for  the  improvement  of  the  entrance  to  Coos  Bay,  consists  in 
the  abandonment  of  any  ftirther  work  on  the  Fossil  Point  jetty  and  the 
building  of  two  high-tide  jetties  of  stone,  one  from  Coos  Head  and^one 
from  the  southern  end  of  the  north  spit,  out  toward  the  bar,  ending  at 
a  distance  apart  of  about  1,500  feet. 

In  addition  to  this  the  project  includes  the  reclamation  and  holding  of 
the  sands  of  the  north  spit,  to  prevent  as  far  as  possible  their  blowing 
over  into  the  harbor. 

The  estimated  cost  of  the  work  as  approved  is  $2,466,412.20. 
ENG  94 161 
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APPROPRIATIONS . 

Untlor  old  project  of  1879: 
Act  of— 

Miircli3,  1879 $40,000 

March  3,  1881 30,000 

August  2,  1882 30,000 

July5,18»t 30.000 

Augusts.  1886 33,750 

August  11,  1888 50,000 

Total : 213,750 

Uuclcr  now  project  of  1889: 
Act  ofr- 

Septemberl9,  1890 125,000  , 

July  13,  1892 210,000  | 

Total 335,000 

Ainount  expended  to  June  30j  1893. — The  total  amount  expended  in 
improving  tbe  entrance  to  Coos  Bay  to  June  30,  1893,  was  $424,782.10. 
Of  this  amount  $210,337.74  was  expended  on  the  old  project  and 
$214,444.30  on  the  new  project. 

Results  obtained  to  June  30^  1693. — During  the  fiscal  year  the  jetty 
tramway  was  extended  a  length  of  4,432  feet,  making  a  total  length 
from  the  wharf  of  9,232  feet.  Center  mattre*sses  were  laid  over  a 
length  of  4,112  feet  of  the  new  work.  A  total  length  of  6,800  feet  of 
side  mattresses  was  placed. 

There  were  used  on  the  work  3,156  cords  of  brush  fascines  and  6,207 
I)oles,  and  dumped  upon  the  work  46,000  tons  of  stone. 

There  remained  about  1,088  feet  of  tramway  yet  to  be  built  to  com- 
plete the  jetty  to  its  full  length. 

The  construction  of  the  jetty  brought  about  the  impounding  of  a  vast 
amount  of  sand.  The  high- water  line  advanced  along  the  jetty  about 
1,500  feet. 

Soundings  taken  on  the  bar  June  7,  1893,  by  Mr..  J.  S.  Polhemus, 
showed  a  minimum  depth  of  12  feet  at  mean  low  Avater,  with  a  direction 
of  the  channel  nearly  due  west  and  head  on  to  the  seas.  The  tug  mas- 
ters all  reported  that  during  the  winter  of  1892-^93  there  was  a  greater 
depth  on  the  bar  than  reported  above. 

Amoutit  expended  during  the  fiscal  year  ending  June  30,  1894. — The 
amount  expended  during  the  fiscal  year  ending  June  30,  1894,  was 
$116,037.89. 

Results  obtained  to  June  30, 1894. — The  work  of  construction  was  con- 
fined to  the  north  jetty.  The  tramway  was  extended  during  July,  1893, 
a  distance  of  288  feet,  when  it  was  stopped.  The  total  length  of  the 
tramway  is  9,520  feet.  This  was  mattressed  throughout  with  center 
and  side  mattresses. 

The  work  of  enrocking  the  jetty  was  carried  on  throughout  the  year, 
and  a  total  of  117,340.7  tons  of  rock  were  placed. 

During  the  summer  and  fall  of  1893,  the  depth  on  the  bar  remained 
about  as  usual  before  improvement — about  16  to  20  feet  at  high  water. 

During  the  winter,  as  the  enrockment  slowly  grew,  a  marked  change 
took  place  in  the  bar  channel,  and  a  depth  of  28J  feet  at  ordinary  high 
water  was  attained.  A  bar  depth  of  24  to  28  feet  has  been  maintained 
ever  since. 

On  June  14,  1894,  Mr.  Polhemus,  on  the  Wright,  made  a  survey  of 
the  bar  channel,  the  results  of  which  are  shown  on  the  map  sent  here- 
with. This  indicates  an  excellent  direction  to  the  channel,  and  a  mini- 
mum depth  of  20  feet  at  the  mean  of  the  lower  low  waters. 
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While  it  is  not  proper  to  regard  these  depths  produced  by  a  single 
jetty  as  altogether  permanent,  they  are  very  encouraging  as  indicative 
of  what  may  be  expected  permanently  when  the  work  is  completed. 

Report  of  operations, — At  the  beginning  of  the  fiscal  year  the  work  of 
jetty  extension  was  going  on  in  all  its  ramifications.  In  July,  1893, 
the  tramway  was  extended  288  feet,  750  linear  feet  of  center  mattress 
and  816  linear  feet  of  side  mattresses  were  put  in  position,  and  10,368 
tons  of  rock  were  received  and  deposited. 

This  tramway  extension  carried  the  work  as  far  as  it  was  deemed 
safe  with  tbc  existing  appropriation,  and  it  ceased  with  the  total  length 
attained  of  9,520  feet. 

The  mattress  work  went  on  until  October,  1893,  when  it  was  finally 
completed  for  the  length  of  tramway  constructed.  After  this  was  fin- 
ished the  <vork  done  consisted  in  receiving  and  placing  stone  in  the 
jetty,  which  continued  throughout  the  year.  In  order  to  facilitate  the 
impounding  of  sand  in  the  vicinity  of  the  old  swash  channel,  a  sand 
catch  was  made  by  planking  up  the  tramway  between  bents  209  and 
281.  Old  and  cheap  lumber  was  used  for  this  purpose.  The  result  was 
very  satisfactory.  A  high  bank  was  established  which  forms  the  basis 
for  a  high-level  accumulation  seaward  at  a  sufficient  elevation  for  the 
establishment  of  plant  growth. 

During  the  year  a  survey  was  made  of  the  south  heads  with  a  view 
of  determining  the  proper  location  for  the  wharf  and  approaches  to  the 
south  jetty.  The  result  of  the  survey  was  to  show  the  great  difficulty 
and  expense  which  would  be  encountered  in  carrying  the  tramway 
approach  over  tbe  heads,  and  It  was  finally  determined  that  the  cheapest 
and  best  location  would  be  along  the  bluflfs  at  the  entrance  to  the  bay. 
This  is  necessarily  exiwsed  to  heavy  seas  and  to  drift,  but  the  aggregate 
expense  of  constructing,  protecting,  and  repairing  it  will  be  less  than 
would  be  the  case  if  the  line  over  the  heads  were  adopted.  This  line 
over  the  heads  would  involve  crossing  a  summit  116  feet  above  high 
water,  and  for  permissible  grades  would  require  a  cutting  of  50  feet  or 
a  great  development  with  sharp  curves. 

The  plat  herewith  shows  in  a  heavy  broken  line  the  location  finally 
fixed  upon  for  the  south  jetty  and  its  wharf  and  approach. 

During  the  fall  of  1893  a  great  cigar-shaped  raft  of  piles  was  con- 
structed in  Coos  Bay  to  be  taken  to  San  Francisco,  Cal.  This  raft  was 
612  feet  long  and  drew  16  feet  of  water.  It  contained  3,600  piles  from 
60  to  100  feet  long,  bound  together  with  fifty  stout  chains. 

On  November  19  an  effort  was  made  to  take  this  raft  to  sea,  but 
owing  to  delays  it  did  not  get  upon  the  bar  until  the  tide  had  fallen 
considerably.  While  being  handled  by  the  tugs  it  took  a  sheer  and 
grounded  on  the  south  spit  just  inside  the  bar.  Here  it  was  left,  and 
during  the  high  night  tide  it  floated  off  and  across  the  channel,  around 
the  end  of  the  jetty,  and  lodged  against  the  tramway,  where,  under  the 
action  of  the  waves,  it  acted  as  a  battering  ram  and  knocked  out  a  num- 
ber of  piles.  This  continued  until  November  22,  when  under  favorable 
conditions  it  was  towed  oft"  and  taken  into  the  bay  for  repairs.  The 
damage  done  to  the  tramway  by  the  raft  cost,  to  repair,  about  $700. 

The  raft  was  afterwards  safely  taken  to  sea,  but  while  being  towed  to 
San  Francisco  was  wrecked  by  a  storm  off  Cape  Mendocino  and  the 
piles  scattered  aU  along  the  coast. 

Besides  the  regular  jetty  rock,  which  is  required  to  be  of  large  size, 
there  was  received  from  the  contractors  during  the  year  981.3  tons  of 
small  rock,  which  was  purchased  at  26  cents  per  ton.  This  was  used  to 
protect  the  shore  in  the  vicinity  of  the  wharf  and  root  of  the  jetty. 
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After  the  stone  contractor  liad  delivered  the  maximum  amount  called 
for  by  his  contract,  150,000  tons,  it  was  found  that  the  funds  available 
would  permit  12,000  tons  additional  to  be  purchased,  which  was  accord- 
ingly done  at  the  contract  price. 

Tlie  steamer  Gen.  H.  O,  Wright  was  kept  in  commission  all  the  year 
for  handling  materials  and  transporting  men  and  supplies. 

The  following  are  the  amounts  of  the  principal  materials  used  in  the 
jetty  construction  received  for  each  month  during  the  year. 

The  rock  cost  53.i  cents  i)er  ton  delivered  on  scows  at  the  jetty  wharf. 

Tlie  brush  cost  from  $1.75  to  $2  per  cord  on  barges. 

The  piles  cost  4.J  and  4 J  cents  per  foot  in  the  boom  at  Yarrow, 

The  poles  cost  17.^  cents  each  on  barges. 

The  small  *' one  man  rock"  cost  25  cents  per  ton  on  scows  at  the 
jetty  wharf. 


^uuth. 


Rock. 


Brush.        IMlee. 


Polca. 


Small 
ruck. 


July 

Aii^uat 

Septoiiiber  . 

Dctolwr  .... 
?soveuiber.. 
Dfi'diiber . . 


1893. 


Tons. 
10.  368. 4 
11.747.7  I 
14.164.4  I 
12,  558.  0  I 
10. 162. 4  ;  - 
7,790.7    . 


Cords. 
314.5 


Feet. 
11. 218 


247 


I     Tons. 


473 
377 

8,422  1 

1.718  

596  

1 

1894. 

Jan iiarv ,  5, 944.  3 

FebniaVv •  6, 509.  3 

March  .*. '. I  9,455.2 

April 13,401.1  ' 

May 10,823.7  i 

Juiio I  3,433.6  ; 


3,833 


■I 


Tctttl ;     116,359.4       1,1W.5         23,473 


2,561 


238.6 
744-7 


961.3 


The  following  represents  the  mattress  work  done  up  to  the  end  of  the 
fiscal  year. 

All  the  mattresses  are  20  feet  wide,  so  where  a  center  mattress  and 
one  side  mattress  are  placed  the  mattress  foundation  is  40  feet  wide, 
and  where  a  center  mattress  and  two  side  mattresses  are  placed  the 
loundation  is  60  feet  wide. 

The  center  mattresses,  3  feet  thick,  are  on  the  portion  of  the  jetty 
nearest  the  point  of  beginning.  In  the  outer  deep-water  portion  these 
center  mattresses  were  invariably  5  feet  thick. 

Feet 

Center  mattress,  3  feet  thick,  20  feet  wide,  length 3,360 

Center  mattress,  5  feet  thick,  20  feet  wide,  length 4, 864 

Center  mattress,  5  feet  thick,  20  feet  wide,  on  groin,  length 280 

Channel  side  mattress,  3  feet  thick,  20  feet  wide,  length 81, 464 

Sea  side  mattress,  3  feet  thick,  20  feet  wide,  length 2, 064 

Shore  revetment  mattress,  3  feet  thick,  20  feet  wide,  length 760 

I  send  herewith  a  plat  which  gives  a  longitudinal  profile  of  the  jetty 
tramway  and  enrockment,  a  typical  cross  section  near  the  outer  end  o{ 
the  jetty,  and  an  index  plat  showing  the  mattress  location,  etc.  The 
tramway  is  constructed  as  shown  and  as  has  been  previously  described 
in  former  reports  on  the  Coos  Bay  improvement  In  one  important 
particular,  however,  a  departure  from  old  methods  has  been  made;  this 
is  the  omission  of  sway  braces  in  the  most  exposed  part  of  the  tram- 
way. In  this  outer  portion  piles  80  feet  long  were  used;  driven  25  to 
30  feet  into  the  saiid,  they  stood  up  in  water  and  air  about  50  feet 
The  tramway  when  fiilly  completed  swayed  greatly  under  the  action  of 
the  waves.     It  was  believed  that  such  braces  as  could  be  used  conven- 
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iently  would  tend  to  weaken  rather  than  strengthen  the  tramway  by 
exposing  a  greater  surface  to  the  Jiction  of  the  waves,  and  consequently 
they  were  omitted.  Additional  strength  was  given  to  the  tramway  by 
double  drift  bolting  the  caps  to  the  piles,  and  by  tying  the  caps  to  the 
outer  i)iles  by  iron  straps.  The  tramway  as  constructed  has  stood 
without  accident. 

^o  additional  efibrts  were  made  during  the  year  toward  the  reclama- 
tion of  the  sand  dunes  and  flats  of  the  North  Bpit.  The  only  success 
which  we  have  had  with  anything  has  been  with  the  Holland  grass, 
the  roots  of  which  were  procured  from  San  Francisco.  This  has  grown 
and  thickened,  and  will  soon  be  cai)able  of  subdivision  into  smaller 
roots  and  the  planting  of  larger  area«. 

For  further  details  of  operations,  attention  is  invited  to  the  report 
of  Mr.  J.  S.  Polhemus,  assistant  engineer,  herewith. 

Recommendations  and  remarks, — With  the  existing  appropriation  it 
was  considered  advisable  to  stop  the  tramway  of  the  north  jetty  848 
feet  short  of  its  predetermined  entire  length,  in  order  that  the  portion 
built  could  more  certainly  be  secured  by  the  enrockment. 

When  work  starts  under  a  new  appropriation  the  first  thing  to  be 
done  will  be  to  complete  the  tramway  to  the  end,  and  all  money 
remaining  will  then  be  expended  in  bringing  the  enrockment  to  its 
required  condition,  or  as  near  thereto  as  practicable. 

It  is  in  the  highest  degree  in  the  interest  of  economy  that  this 
enrockment  should  be  completed  during  the  life  of  the  pile  tramway, 
and  it  is  on  this  account  that  liberal  appropriations  for  this  work  are 
specially  recommended. 

The  completion  of  the  Coos  Bay,  Roseburg  and  Eastern  Railroad 
from  the  bay  to  Coquille  City  and  Myrtle  Point,  on  tlie  Coquille  River, 
adds  much  to  the  commercial  importance  of  Coos  Bay,  making,  as  it 
does,  the  whole  Coquille  country,  with  its  wealth  of  coal,  lumber,  and 
agricultural  resources,  more  or  less  tributary  to  the  bay.  The  fine 
results  accomplished  by  the  north  jetty  in  deepening  the  bar  channel 
temporarily  indicate  very  clearly  what  may  be  expected  permanently 
when  both  jetties  are  completed.  The  good  accomplished  can  only  be 
partial  until  both  jetties  are  acting  together. 

An  appropriation  of  $600,000  is  recommended  as  the  amount  which 
can  be  profitably  expended  during  the  next  fiscal  year. 

Future'operations. — Work  is  in  progress  in  overhauling  the  plant  and 
putting  it  in  order,  so  that  when  the  new  appropriation  is  available  there 
will  be  no  delay  in  going  on  with  the  work.  It  is  i>robable  that,  with 
the  new  appropriation,  work  will  be  confined  to  the  north  jetty. 

The  report  of  Mr.  J.  S.  Polhemus,  assistant  engineer  in  local  charge 
of  the  work,  is  herewith : 

Money  statement. 

July  1,  1893,  balance  unexpended $123,993.76 

June  30,  1894,  amount  expended  during  fiscal  year 116, 037. 89 

July  1,  1894,  balance  unexpended 7,955.87 

July  1,  1894,  outstanding  liabUities 2,500.00 

July  1,  1894,  balance  available 5,455.87 


Amount  (estimated)  required  for  completion  of  existing  project 2, 131, 412. 20 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1896 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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IlEPOKT  OF   MR.    J.    S.    POLHEMUS,   ASSISTANT  ENGIKKER. 

Empire  City,  Okeg.,  June  15, 1894, 

Captain  :  I  have  tbo  honor  to  subinit^tlie  followiDg  report  of  operations  on  the 
work  of  improving  the  entrance  to  Coos  Bav  and  harbor,  Oregon,  for  the  fiscal  vcar 
ending  Juno  30,  1894. 

At  the  date  of  the  last  annual  report  work  on  the  north  jetty  v>sl&  in  full  progress, 
and  it  so  continued  without  intermission  throughout  the  year  until  June  12,  18S4, 
when  active  operations  ceased  for  lack  of  funds,  the  approi)iiation  being  nearly 
exhausted. 

The  principal  features  of  the  work  in  the  past  year  consist  of  a  slight  extension 
of  the  jotty  tramway  seaward,  the  placing  of  center  and  side  foundation  mattresses 
for  more  than  a  quarter  of  a  mile  at  the  outer  end,  but  chiefly  in  receiving  and  plac- 
ing on  the  jetty  nearly  121,000  tons  of  rock. 

Ko  important  additions  were  made  to  the  plant.  The  work  on  tho  jetty  was  per- 
formed by  hired  labor,  tho  men  working  eight  hours  per  day  and  being  subsisted  by 
tho  Government  at  an  average  cost  of  42  cents  i)er  day's  ration.  The  number  of  the 
total  force  at  the  North  Spit,  including  foremen,  mechanics,  and  laborers,  varied  from 
60  to  30  men. 

Most  of  tho  rock  was  furnished  under  contract  and  the  other  materials  of  cou- 
struction  purchased  in  open  market,  including  11,869  tons  of  rock  purchased  in  open 
market  from  Mr.  Kern,  at  53^  cents  per  ton,  and- delivered  in  May  and  part  of  June; 
also  981.3  tons  of  *' one-man  rock''  and  quarry  spalls,  purchased  from  John  Kiernan 
at  25  cents  jier  ton. 

Exienftion  of  jetty  tramway. — Tho  north  jetty  tramway  was  extended  in  the  fiscal 
year  from  trestle  bent  577  to  bent  595,  a  distance  of  288  feet,  and  on  July  11  the  pile- 
driver  was  hauled  in  and  dismantled,  as  it  was  judged  as  much  tramway  ha<l  oct^n 
built  as  could  be  properly  secured  before  the  storms  of  winter  would  be  upon  it. 

FH*ty-three  trestle  bents,  or  848  feet,  remain  to  bo  built  to  complete  the  project,  as 
far  as  the  extension  of  tho  north  jetty  is  concerned. 

All  tho  necessary  materials  for  this,  including  piles  and  timbers  and  rails,  have 
been  purchased  and  paid  for  and  are  stored  on  the  gridirons  ready  for  use.  The 
jetty  pile-driver  is  ©quipped  and  in  good  order  for  service. 

The  depth  of  water  throughout  the  last  752  feet  varied  from  20  to  26  feet  at  mean 
lower  low  water. 

Tho  tramway  was  built  precisely  as  described  in  tho  last  annual  report.  The 
bents  contain  4  piles  each,  ana  are  spaced  16  feet  apart,  tho  caps  are  12  by  12-iuch 
square  fir  timbers,  22  feet  long,  driftbolted  with  two  24-inch  bolts  of  l^-inch  round 
iron  in  each  pile.  Four  longitudinal  12  by  16  inch  by  32  feet  fir  stringers,  fastened 
to  tho  caps  by  1-inch  driftbolts,  carry  the  30-pound  steel  track  rails. 

Tho  gauge  is  3  feet  and  there  arc  two  tracks  13  feet  apart,  center  to  center.  The 
elevation  of  tho  outer  end  is  27  feet  above  mean  lower  low  water. 

The  piles  used  are  of  fir,  16  to  22  inches  in  diameter  at  the  butt,  and  about  75  feet 
long.    They  were  hydrauliced  into  tho  sandy  bottom  by  two  1^-inch  water  jets  sup- 

Slied  by  the  10  by  6  by  10- inch  Worth  in gton  steam  pump  attached  to  the  pile- 
river,  the  weight  of  the  5,000-pound  hammer  assisting  in  settling  them  in  place. 
They  were  not  sawed  off,  but  driven  carefully  to  grade. 

No  away  braces  havo  been  used  and  tho  tramway  does  not  appear  to  require  any. 
The  piles  were  purchased  in  o]»en  market  from  John  Yoakam,  at  from  4  to  4|t  cents 
per  linear  foot,  according  to  the  length. 

The  timber  was  purchased  from  tho  North  Bend  mill  and  from  E.  B.  Dean  &  Co., 
at  $9  per  M,  delivered  free  on  board  scow  at  mill.  This  portion  of  the  tramway 
cost  $3.95  per  lineal' foot. 

The  caps  of  tho  tramway  for  the  outer  2,000  feet  were  double  bolted,  and  furlhei 
secured  by  two  straps  of  |-inch  by  2^-iuch  flat  iron  to  eacli  bent  parsing  over  the  c:tp8 
and  spiked  to  the  piles. 

Brush  maHrc88  work. — The  center  foundation  mattres.s,  5  feet  in  thickness  and  20 
feet  wide,  was  laid  from  bent  494  to  bent  595  (the  outer  end),  a  distanceof  1,616  feet. 

Tho  channel  side  mattress  3  feet  by  20  feet  was  laid  from  bent  500  to  the  end,  a 
distance  of  1,520  feet;  also  aside  mattress  on  tho  other  side  from  bent  490  to  bent 
595  (tho  end),  a  distance  of  1,680  feet. 

All  mattress  work  closed  September  16, 1893. 

Tho  center  mattresses  were  built  on  grillages  of  fir  poles  susfended  from  the  track 
stringers  and  lowered  and  sunk  to  place  with  small  rock. 

The  side  mattresses  were  built  on  flat  cars,  hauled  out,  dumped,  and  sunk  in  place 
with  small  rock. 

Considerable  difficulty  wao  experienced  in  gottinj^  the  mattresses  safely  down  in 
the  deep  water,  especially  when  tho  sea  was  tho  least  rough.  They  would  some- 
times turn  over  if  not  loaded  exactly  right  and  be  carried  away  or  broken  up  by  tho 
sea.     We  probably  lost  in  this  way  altogether  a  dozen  mattresses  20  feet  long. 
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The  fascines  composing  the  mattresses  were  of  fir  brush,  about  1  foot  in  diameter 
and  20  feet  long,  bound  with  4  ties  of  three-ply  bale  rope.  They  were  purchased 
in  open  market,  chiefly  from  C.  A.  Metlin  and  William  Ross,  and  cost  $1.90  per  cord 
free  on  board  our  scows,  which  were  towed  to  the  works  by  the  Government  steamer 
Gen.  H.  G.  Wright, 

The  poles  were  obtained  in  the  same  way  as  the  brush,  and  cost  17^  cents  apiece. 
They  were  of  fir,  24  feet  long  and  8  inches  in  diameter  at  the  butt,  and  were  spaced 
4  feet  apart  in  the  mattresses. 

The  mattresses  were  lashed  together  with  12-thread  manila  rope.  The  center  mat- 
tresses were  generally  sunk  in  sections  as  long  as  two  and  three  trestle  bents. 

The  cost  was  $1.78  per  linear  foot  for  center  mattresses  and  $1.65  per  linear  foot 
^or  side  mattresses,  including  materials  and  labor. 

Rock  supply. — Daniel  Kern,  under  his  contract  of  September  19,  1892,  delivered  to 
US  in  the  fiscal  year  406  scow-loads  of  rock,  which  weighed  about  109,000  tons.  The 
contract  price  was  53^  cents  per  net  ton  delivered  at  the  works,  he  using  our  scows. 

He  did  the  towing  with  the  small  propeller  Tonquitif  and  obtained  the  stone  from  the 
Government  quarry,  purchased  the  preceding  year  from  Mr.  Anson  Rogers,  on  South 
Coos  River,  1  mile  above  the  forks  and  19  miles  from  our  wharf.  The  quarry  turned 
out  very  well.  The  rock  is  a  soft  ffray  sandstone  of  a  specific  gravity  of  2.35,  and 
according  to  contract  was  delivered  in  pieces  averaging  2  tons  each  in  weight,  the 
largest  piece  weighing  as  much  as  12  tons. 

The  rock  was  measured  by  displacement  of  scows,  the  maximum  load  being  about 
300  tons,  but  the  average  load  for  all  the  scows  was  about  270  tons.  Mr.  Kern  oper- 
ated 3  derricks  at  the  Rogers  quarry,  and  for  a  short  time  one  at  a  quarry  leased  by 
himself  from  Mr.  Carpenter,  about  1  mile  farther  up  the  river. 

He  delivered  the  last  load  May  6, 1894,  and  completed  his  contract  of  the  150,000 
tons  in  a  very  satisfactory  manner. 

At  the  close  of  Mr.  Kern's  contract,  there  being  sufficient  funds  available,  we  pur- 
chased an  additional  11,869  tons  of  rock  from  him  in  open  market  at  the  same  price. 
We  also  purchased  in  open  market  from  John  Kiernan,  4  scow  loads  of  quarry  spawls 
(981  tons  of  ''one-man  rock''),  which  was  used  to  enrock  shore  protection  mattresses 
and  the  2  jetty  groins. 

At  our  receiving  wharf  all  tho  rock  was  hoisted  with  2  derricks,  with  which  we 
have  unloaded  as  much  as  800  tons  in  eight  hours.  The  rock  received  in  the  fiscal 
year  was  run  out  on  cars  and  dumped  by  the  2  brakemen  on  the  jetty,  from  trestle 
bent  300  to  the  outer  end. 

At  the  present  writing  tho  crest  of  the  jetty  enrockment  is  not  below  ordinary 
high  tide,  as  far  as  bent  300;  between  that  and  bent  450  its  elevation  is  equal  to 
half  tide ;  beyond  and  to  the  end  the  enrockment  is  moro  or  less  above  mean  lower 
low  water  (see  profile  herewith). 

It  cost  for  labor  and  fuel  about  9^  cents  per  net  ton  to  unload  and  4nmp  the  rock, 
not  including  the  first  cost  of  plant  or  general  superintendence. 

Plant. — Our  plant  consisted  of  the  same  engines,  scows,  and  appliances  as  enu- 
merated in  last  year's  report,  viz,  1  revolving  jetty  pile-driver,  originally  from  the 
mouth  of  the  Columbia  River,  and  used  to  build  the  jetty  tramway ;  1  small  steamer, 
the  Gen.  H.  G.  Wnght,  of  45  tons,  employeil  in  towing  scows  of  brush,  lumber,  and 
coal,  and  rafts  of  piles,  and  to  tend  on  the  works  generally,  2  11-ton  locomotives, 
20  geared  dump  cars  for  carrying  the  rock,  6  fiat  cars,  4  push  cars,  1  hand  car,  2 
15-ton  derricks  on  the  receiving  wharf,  and  2  powerful  double-cylinder  Lidger- 
wood  hoisting  engines,  7  large  rock  scows,  and  4  smaller  scows  for  brush  and  lum- 
ber, besides  small  boats,  anchors,  chains,  ropes,  and  multifarious  tools  and  appliances. 
A  12-foot  Aermotor  windmill  furnished  the  water  supply  from  a  wel]  in  the  sand 
near  hj.  It  would  cost  to  replace  the  plant  new  about  $75,000.  It  is  in  fairly  good 
condition,  but  I  estimate  will  require  about  $2,500  to  put  it  in  complete  order;  this 
is  now  being  done  and  will  occupy  us  for  a  couple  of  months. 

The  number  of  stone  scows  being  too  small  for  most  eflicient  work,  the  3  stone 
scows  from  the  Siuslaw  River  were  borrowed  from  that  work  after  active  operations 
ceased  there,  and  were  towed  around  to  Coos  Bay  by  the  tug  Moharia  in  August  last, 
and  after  receiving  a  recalking,  were  added  to  our  fleet. 

We  used  555  tons  of  Coos  Bay  coal  for  fuel  during  the  year,  at  $3  per  ton  on  board 
scows  at  the  bunkers,  and  300  ricks  of  short  stove  and  engine  wood  at  $1.50  per  rick. 

lieclamation  of  sand  dunes. — No  work  was  attempted  last  year  toward  the  reclama- 
tion of  the  sands  of  the  North  Spit.  Nearly  all  of  the  young  marine  pine  and  willow 
trees  died.  The  Holland  grass  (Arundo  arenaria),  planted  two  and  three  years  ago, 
continues  to  grow  and  spread  slowly,  and  promises  to  be  the  most  eftectual  means 
of  accomplishing  the  work  of  reclamation  when  undertaken  on  a  sufficiently  exten- 
sive scale. 

Condition  of  the  bar  and  general  results  accomplished. — The  end  of  the  jetty  is  now  at 
bent  595,  about  9,520  feet  from  the  receiving  wharf,  and  the  crest  of  the  enrockment 
is  nowhere  below  the  plane  of  mean  low  tide.     Of  course  the  ridge  of  enrockment  is 
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not  yet  brought  to  its  full  width  on  top  and  is  ranch  too  peaked.  It  will  no  donbt 
beat  down  coDsiderably  under  the  influence  of  the  breakers.  • 

The  bar  channel  runs  in  a  westerly  course  straight  to  sea,  and  has  a  least  depth 
at  mean  lower  low  tide  of  about  20  feet,  being  by  far  the  best  depth  recorded  here. 

When  liieut.  Francis  R.  Shuuk  was  here  last,  23d  of  February,  we  took  soundings 
on  the  bar  from  our  steamer  Gen.  Wright,  and  found  a  least  depth  of  22^  feet  at  mean 
lower  low  water. 

It  is  a  common  occurrence  for  vessels  drawing  16  feet  to  be  towed  out  on  half  tide, 
and  on  June  12  the  barken  tine  Tam  (yShanter  was  towed  to  sea  loaded  with  piles 
and  drawing  18  feet. 

The  bar  has  only  moved  slightly  seaward,  but  there  has  been  a  vast  accumulation 
of  sand  to  the  north  of  the  jetty,  which  continues  to  increase.  The  sands  in  the  bay 
have  changed  very  little. 

Miscellaneoua.—The  San  Francisco  Bridge  Company  constructed  last  summer  a 
large  cigar-shaped  raft  of  3,500  long  piles,  bound  together  with  heavy  chains.  It 
was  620  feet  long,  45  feet  beam,  and  drew  16  to  17  feet  of  water.  In  attempting  to 
tow  it  to  sea  on  November  18  it  stuck  on  the  south  spit.  The  next  morning  found 
it  behind  and  against  the  jetty  on  the  north  side,  with  its  inner  end  at  bent  426. 

It  injured  57  trestle  bents  of  our  tramway  by  breaking  oflf  71  piles.  It  threatened 
much  more  serious  damage,  but  fortunately  was  towed  out  of  its  perilous  i>osition 
by  two  tugs  November  22.  It  was  again  towed  to  sea  December  16,  but  broke  up 
and  went  to  pieces  on  its  way  down  to  San  Francisco. 

Eighty  new  piles,  50  feet  long,  w^ire  purchased,%ndon  February  23  we  commenced 
to  repair  the  damage  to  the  tramway,  which  we  finished  March  21.  We  were  very 
successful  in  driving  the  new  piles  from  6  to  17  feet  through  the  enrockment  with 
our  jetty  driver.  We  replaced  72  piles  and  repaired  tho  tramway  as  good  as  new  at 
an  expense  of  about  $700. 

I  am  glad  to  be  able  to  report  no  accidents  on  the  work  during  the  year  except  the 
sinking  of  a  leaky  scow  at  the  North  Spit  wharf,  with  part  of  a  load  of  stone:  the 
scow  was  raised  without  much  loss  and  the  stone  saved. 

No  men  were  injured  on  the  works  during  the  year. 

Mr.  John  Eldridge  was  the  overseer;  Mr.  Morton  L,  Tower,  timekeeper  and  gen- 
eral assistant;  Mr.  Charles  E.  Getty,  foreman  of  pile-driver,  and  Major  Morton  tower 
inspector  at  the  quarry.  I  have  to  thank  them,  and  all  the  force,  for  attention  to 
duty  during  the  past  year. 

In  closing  a  summary  of  the  total  work  accomplished  on  the  North  Spit  may  be  of 
interest. 

Two  appropriations  have  been  made  for  the  new  project  to  date,  viz : 

By  act  approved  September  19,1890 $125,000 

By  act  approved  July  13,  1892 210,000 

Total 335,000 

With  this,  work  was  first  commenced  on  the  North  Spit  in  the  spring  of  1891.  We 
have  to  date  accomplished  the  following : 

Purchased  and  installed  a  good  and  efficient  plant  and  bought  a  good  quarry  site; 
built  a  receiving  wharf  and  erected  the  necessary  buildings  for  the  accommodation 
of  the  crew,  etc.;  extended  the  jetty  tramway  from  tho  wharf  about  9,500  feet,  or 
within  848  feet  of  the  projected  end  of  the  north  jetty ;  laid  all  the  necessary  bmsh 
mattresses  throughout  this  distance,  including  7,872  linear  feet  of  center  mattresses 
and  10,528  linear  feet  of  side  mattresses,  consuming  5,975  cords  of  brush  and  10,972 
poles. 

We  have  received  and  dumped  on  the  jetty  the  following  amount  of  rock : 

Tout. 

FromW.  E.  Baines 23,923 

From  Daniel  Kern 161,869 

From  John  Kiernan 981 

I  send  the  following  sketches  to  accompany  this  report,  viz :  A  map  showing  jetty 
construction  and  shore  lines  to  date,  a  profile  of  the  jetty,  and  a- cross  section  at 
bent  560. 

Very  respectfully, 

J.   S.  POLHKMUS, 

A88%9tant  Engineer. 
Capt.  T.  W.  Symons, 

Corps  of  Engineers,  U,  8,  A, 
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COMMERCIAL  STATISTICS. 

Coos  Bay  is  in  the  collection  district  of  southern  Oregon.  Empire  City,  on  the 
bay,  is  the  port  of  entry.  The  nearest  light-house  is  at  Cape  Arago,  on  the  south  side 
and  west  of  the  entrance. 

The  following  returns  are  furnished  by  Mr.  J.  S.  I'olhemus,  assistant  engineer  in 
charge  of  works  at  Coos  Bay,  and  are  for  the  liscal  year  ending  ,Iune  30, 1894 : 

Jrrirah  and  departures  of  reaseh. 
Coaiitwiae  Bteam  aud  sail  vessela.  |  Miimbor.  \     umniee? 

Arrivala '  186  !      64,922.43 

Departures •- |  185  |      64.794.84 

Totals I  371  I    129,716.27 

Of  the  above  arrival!*  88  were  sailing  vessols  and  98  were  steam  vessels. 

Passengers  arrived  by  sea -. 1, 167 

Passen jjers  departed  by  »ea 1, 138 

Vensela  huili. — Schooner  Gen'l  J.  M.  Siglinj  90  tons  register,  built  at  Marshfield. 

Exports  and  imports* 


Articles. 


EXPORTS. 

Apples tons- 
Butter  do . . 

Beef  in  barrels do. . 

Broom  handles do. . 

Box  material do. . 

Borax do . . 

Boat  spars number. 

Coal tons. 

Cheese do.. 

Chickens dozens. 

Cranberries tons. 

Chittim  bark do.. 

Eggs do. . 

Firewood  and  matchwood do. . 

Hogs  (live) do. . 

Hoops  and  staves do.  . 

Hides  and  furs do . . 

Laths do.. 

Leather do. . 

Lumber  (21,763,465  feet,  B.  M^. .  .do. . 
Miscellaneous  freight do . . 


Quantity. 


Articles. 


1.1 
65.8 
1.5 
32 
233.2 
50 
37 
35,665 
55.5 
8 
16 
6.2 
1.3 
2,263 
25 

153.5 
4.6 
769.8 
64 
43,526 
1,603 


EXPORTS— con  tinned . 

'  Pickets tons. 

,    Pork  (barrels), do.. 

',  Potatoes do.- 

I'  Piles  (5,  967) 

j'  Poles,  telegraph 

I  Salmon  (barrels) 

Salmon  (cases) 

Specie 

'  Wool tons. 


Quantity. 


39.9 
.8 
729 
15,000 
125 
48.4 
70 
$19,022.13 
26.5 


Total tons. 

IMPORTS. 

General  merchandise tons . 

Steel  rails do.. 

Salmon  cans  (empty) do . . 

Stone  barges number. 

Specie 


100, 576. 1 


7,545 

929 

102 

3 

$10,697 


Total. 


.tons. 


8,570 


SUMMARY. 


Total  exports.. 
Total  imports. 


Tons. 


Estimated 
value. 


100,570.1  I 
8, 570 


$974,494 
473, 801 


U  U4. 

IMPROVEMENT  OF  UMPQUA.  RIVER,  OREGON. 

Description  of  original  condition. — Just  below  Scottsburg,  the  head 
of  navigation  on  the  Umpqua  Kiver,  are  five  sandstone  bars  or  ledges, 
12  to  15  feet  wide  and  submerged  from  1  foot  to  2  feet  at  low  tide  on  a 
low-river  sta^e.  They  are  separated  by  pools  about  150  feet  wide  and 
from  5  to  10  feet  deep  at  low  water. 
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Phil  of  improvement, — The  honorable  Secretary  of  War  having 
authorized  the  expenditure  of  the  balauce  remaining  of  the  appropria- 
tion of  March  3,  1871,  viz,  $4,085.89,  in  improving  the  river  below 
Scottsburg,  a  project  was  submitted  and  approved  in  1885  for  making, 
at  an  estimated  cost  of  $4,050,  a  channel  50  feet  wide  and  3  feet  deep 
at  low  water  through  the  rock  ledges  above  described  by  drilling  and 
blasting  the  rock  and  removing  the  broken  pieces  to  deeper  water  in 
the  pools. 

In  September,  1889,  a  survey  was  made  of  the  Umpqua  Eiver  from 
Scottsburg  to  its  mouth,  and  a  project  prepared  for  its  improvement, 
which  was  submitted  January  10,  1890.  This  project  provides  for  tlrj 
removal  of  rock  bowlders  and  ledges  in  the  wharf  basin  at  Scottsburg 
and  below  this  basin  with  the  view  of  opening  a  channel  way  50  feet  in 
width  and  4  feet  in  depth  at  low  water.  The  project  was  approved 
under  date  of  October  28,  1890. 

The  estimated  cost  of  completing  the  project  was  $9,000.  This  cost 
has  been  reestimated  at  $15,000. 

APPROPmATlONS. 

Act  of — 

March  3.  1871 $22,500 

August  11,  1888 2,000 

September  19,  1890 ." 9,000 

Total 33,503 

Ainount  expended  to  June  30,  1893, — The  amount  expended  on  the 
project  to  June  30,  1893,  was  $14,245.16. 

Reaults  obtained  to  June  30j  1893, — A.  large  amount  of  rock  had  been 
removed  and  the  work  was  being  vigorously  prosecuted,  when  the  river 
suddenly  rose  and  became  so  muddy  that  it  had  to  be  left  in  an  uncom- 
plete condition. 

Amoinit  expended  during  the  fiscal  year  ending  June  30^  1894. — There 
was  expended  during  the  fiscal  year  ending  June  30,  1894,  the  sum  of 
$1,233.15. 

Results  obtained  to  June  30 j  1891, — There  were  removed  from  the  reef 
below  Scottsburg  252 J  tons  of  rock,  when  tlie  appropriation  being 
about  exhausted  work  ceased. 

The  channel  4  feet  deep  and  50  feet  wide  has  not  yet  been  completed. 

Report  of  operations, — The  work  of  improving  the  Umpqua  Kiver 
Avns  placed  in  charge  of  Lieut.  Graham  D.  Fitch,  Corps  of  Engineers, 
who  arrived  in  Scottsburg  July  20,  1893,  and  organized  his  force  and 
proceeded  witli  the  work  of  rock  removal. 

He  removed  252i  tons  of  rock  by  blasting,  hoisting  on  scows  with 
the  help  of  a  diver,  and  depositing  upon  the  river  bank.  When  this 
was  done  it  was  found  to  be  necessary  to  suspend  operations  for  finan- 
cial reasons,  although  the  work  was  not  completed. 

Lieutenant  Fitch  made  a  survey  of  the  rocks  and  reefs  along  the  pro- 
jected channel  and  found  that  there  was  about  500  cubic  yards  yet  to 
be  removed  before  the  cliannel  could  bo  considered  as  completed. 

Recommendations  and  remarks. — From  the  foregoing  it  is  evident  that 
the  money  appropriated  for  this  work,  and  which  corresponds  in  amount 
with  the  estimates,  is  exhausted  and  the  work  is  still  uncompleted. 

The  original  estimate  for  the  work,  dated  January  10, 1890,  was  as 
follows: 

Renioyal  of  1,200  cubic  yards  of  rock,  at  $6  per  cubic  yard $7,  200 

Coiitiu«;encieg,  superiutendpuce,  etc 1, 800 

Total 9,000 
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Up  to  the  present  time  700  cubic  yards  of  rock  have  been  removed  at 
a  cost  of  $8,788.42,  or  about  $12.50  per  cubic  yard. 

There  are  yet  500  cubic  yard«  to  be  removed  to  provide  a  channel  50 
feet  wide  and  4  feet  deep  at  low  water. 

It  is  estimated  that  it  will  cost  $12  per  cubic  yard  to  remove  these 
500  yards,  or  $6,000. 

I  am  compelled,  therefore,  to  make  this  supplementary  additional 
estimate  of  $0,000  to  complete  the  project  adopted  for  the  improvenient 
of  the  Umpqua  liiver. 

The  discrepancy  between  the  actual  cost  of  doing  the' work  and  the 
estimated  cost,  necessitating  this  supplemental  estimate,  can  only  be 
Explained  by  stating  that  in  making  the  original  estimate  the  difficulties 
in  the  way  of  doing  the  work  were  not  fully  appreciated.  The  work  is 
situated  in  a  remote  region  difficult  of  access,  to  which  it  was  expensive 
to  supply  men,  materials,  and  tools,  and  devoid  of  facilities  to  aid  in  the 
operations.  There  was  about  4  feet  of  tide  to  contend  with,  and  all  the 
rock  removed  had  to  be  handled  by  a  diver.  The  work  has  to  be  done 
when  the  water  is  clear,  and  any  storm  in  the  watershed  of  the  river 
interfered  with  operations  by  muddying  the  water.  Tlie  Avork  was  well 
under  way  at  one  time  when  the  river  rose  suddenly  and  became  per- 
manently muddy  for  the  season,  compelling  a  cessation  of  operations. 
This  caused  the  dispersal  of  the  entire  outfit,  the  storage  of  tools  and 
supplies,  and  the  renewal  of  all  operations  another  year. 

The  cost  of  collecting  men,  tools,  and  supplies,  and  dispersing  and 
disposing  of  them  on  two  occasions  was  an  imi)ortant  function  in  the 
discrepancy  between  the  estimated  and  actual  cost. 

The  work  on  the  Umpqua  is  left  in  such  a  condition  that  that  which 
is  done  can  be  of  little  benefit  until  the  whole  channel  is  completely 
excavated.  I  would  therefore  recommend  that  $6,000  be  appropriated 
to  complete  the  work  on  the  Umi)qua  Kiver. 

Money  statement,  • 

July  1,  1893,  balance  unexpended $1,  443. 46 

June  30,  18ii4,  amount  expended  during  fiscal  year 1,233. 15 

July  1,  1894,  balance  unexpended 210. 31 

{Amount  (estimated)  required  for  completion  of  existing  project 6,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  encfing  June  30, 1896      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndry  civil  aot  of  March  3, 1893. 


The  following  is  the  report  of  Lieut.  Graham  D.  Fitch,  Corps  of 
Engineers,  who  was  in  local  charge  of  the  work : 

REPORT   OF  FIRST  LIEUT.    GRAHAM   D.    FITCH,    CORPS   OF   ENGIXKERS. 

Portland,  Orec,  October  4,  1S93. 

Captain:  I  have  the  honor  to  Eubmit  the  foUovring  report  of  operations  on  the 
improvement  of  the  Umpqua  River  during  the  past  summer: 

Ou  July  26  I  arrived  at  Scottsburg.  A  week  was  consumed  in  the  preliminary 
operations  of  getting  the  plant  from  Gardiner  to  Scottsburg,  hiring  men  and  scows, 
erecting  derrick,  assembling  hoisting  engiue,  etc.,  and  on  August  3  active  work  was 
begun. 

When  operations  ceased  in  November,  1891,  a  large  number  of  holes,  which  had 
been  drilled,  had  not  been  fired.  These  holes  had  been  left  i)lngged  and  were  found 
without  difficulty.     It  was  therefore  unnecessary  to  do  auy  drilling  until  August 
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24.  By  that  time  -49  of  these  holes  had  beeu  loaded  with  852  pounds  of  dynamite 
and  iired  in  several  blasts  by  fuse  and  sympathetic  detonation,  and  208.5  tons  of 
rock  had  been  raised  by  means  of  a  diver  and  a  steam  hoisting  engine  and  dumped 
by  hand  along  the  river  bank.  The  time  froni  August  24  until  September  1  waa 
spent  in  drilling  with  an  IngersoU  steam  drill  to  an  average  depth  of  4  feet,  69 
holes  in  a  i\ef  which  had  been  partly  drilled  in  1801.  One  hundred  and  thirty-two 
holes  in  this  r'^ef  (63  drilled  in  1891)  were  then  loaded  with  460  pounds  of  dynamite 
and  the  reef  bUisted.  Ninety  pounds  of  dynamite  were  used  afterwards  in  breaking 
up  fragments  too  largo  to  i)0  lifted.  Forty-four  tons  of  rock  had  been  removed 
from  this  reef  and  dumped,  making  252.5  tons  in  all,  when  orders  were  received  on 
fc^epTenlber  13  to  close  operations  immediately  on  account  of  insufiioient  funds. 
This  was  done  at  Once,  and,  in  accordance  with  your  instructions,  everything  worth 
transporting  was  taken  to  Gardiner  and  arrangements  were  made  to  have  it  shipped 
to  Coos  Bay  at  the  first  opportunity.  A  few  things  were  stored  with  Mr.  P.  P.  Pal-, 
mer,  at  Scottsburg. 

In  order  to  determine  the  x^i'es^iit  condition  of  the  channel  a  survey  was  made 
shortly  before  operations  ceased.  Having  no  surveying  instruments  I  adopted  the 
following  method:  At  intervals  of  100  feet  along  the  river  bank  I  drove  stakes  and 
marked  their  approximate  ])ositions  on  the  map  of  1889.  Op])osite  each  of  these 
stakes,  and  wherever  deemed  advisable,  opposite  points  midway  between  them,  I 
took  at  intervals  as  nearly  equal  as  possible  a  series  of  soundings  across  the  river 
fr(mi  a  boat  which  was  rowed  at  a  slow  and  uniform  rate.  To  obtain  a  greater  num- 
ber of  soundings  in  the  channel  itself  I  then  established  two  lines  of  buoys,  each 
25  feet  from  the  center  of  the  channel,  and  sounded  along  these  lines  and  along  the 
center  of  the  channel. 

A  gauge  agreeing  with  the  gauge  at  the  Scottsburg  wharf  and  established  at  a 
convenient  point  was  frequently  read,  and  all  soundings,  before  being  plotttKl,  were 
reduced  to  the  zero  stage  or  jdano  of  low  water. 

When  1  began  operations  I  expected  to  find,  in  agreement  with  statements  in  the 
ofHce  records  at  Portland,  that  all  the  reefs  had  been  removed,  and  that  the  onlv 
work  required  to  complete  the  project  consisted  in  the  removal  of  points  of  rocK 
and  edges  of  cuts.  This  was  not  the  case,  however,  and,  as  reported  above,  no  work 
was  done  this  season  except  on  reefs  (previously  drilled  wholly,  or  in  part,  but  not 
blasted) ;  and  owing  to  the  early  cessation  of  work,  rendered  necessary  by  lack  of 
funds,  only  a  portion  of  the  rock  from  the  last  reef  blasted  could  be  raised  and 
dumped.  One  reef,  marked  "drilled"  on  the  map  of  1889,  and  which  I  am  told 
was  drilled  eight  years  ago,  is  still  intact.  This  reef  is  marked  "A"  on  the  accom- 
panying map.  Above  '*A"  to  the  Scottsburg  wharf  the  channel  fullills  all  require- 
ments. From  "A"  for  a  distance  of  about  1,200  feet  downstream  there  are  only  a  very 
few  places  thrft  will  have  to  be  deepened ;  then  for  about  400  feet  the  obstructions 
are  quite  numerous,  and  consist  partly  of  rocks  that  will  require  to  be  blasted  and 
partly  of  loose  rock  blasted  this  season  but  not  removed  from  the  channel. 

Below  this  latter  stretch  the  channel  again  improves,  though  a  number  of  places 
need  deepening.   Altogether  about  500  cubic  yards  of  rock  will  have  to  be  removed, 
if  a  channel  50  feet  wide  and  4  feet  deep  is  to  be  secured. 
Very  respectfully,  your  obedient  servant, 

Graham  D.  Fitch, 
First  Lieut. f  Corps  of  Mngineers, 

Capt.  T.  W.  Symons, 

Corps  of  Engineers^  U.  S,  A. 


COMMERCIAL  STATISTICS. 

Umpqua  River  is  in  the  collection  district  of  southern  Oregon.  Empire  City,  Coos 
Bay,  is  the  nearest  port  of  entry.  The  nearest  light-house  is  situated  about  half  a 
mile  south  of  the  entrance;  it  is  a  brick  structure,  and  but  recently  completed. 

The  following  returns  are  kindly  furnished  by  Mr.  O.  B.  Hinsdale,  of  Gardiner, 
Umpqua  River,  Oregon,  and  are  for  the  fiscal  year  ending  June  30,  1894: 

Vessels  arrived  and  cleared. 

The  number  of  vessels  of  all  descriptions  crossing  in  over  the  bar  during  the  year 
was  73 ;  the  number  crossing  out  was  73 ;  of  this  number  37  were  steamers  and  36 
were  sail  vessels. 

Maximum  draft  of  loa<led  vessels  was  14.6  feet. 
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2673 


Exports  and  Impm^ta, 


Articles. 


Quantity,  i    Value. 


i| 


Articles. 


Quantity. '   Value. 


^PORTS. 

Lumber  (10,000,000ft.,  B.  M.). 

Lat  bs 

Wool 

Leather 

Hides  autl  furs 

Grain 

Hops  .f 

Sahiiou,  canned 

Potatoes 

Kruit 

lUitter  and  cheese 

Chitlim  bark 

Salt  pork  and  beef. .  barrels. . 

Total 


Ton$. 
20,000 
750 


4 

235 

2 

420 

20 

3 

5 

5 

GO 


$130,  000 


7,500  II 

300  u 

3,000  J 

2,000  I' 

6,750    I 

450  II 

00,000   I 

400    I 

100   i 

2,000  ',' 

400 


IMPORTS. 

General  merchandirtc 

Machinery  for  sawmill  and 
cannery  

Agricultural  implements. . 

Salmon,  cmning  material, 
iuclndinr;  box  Ntufi',  can<«, 
nets,  and  twine 

Total 


600 


21,510  ,     212,500  I 


,  Tom. 
1,000 

$100,000 

25 
75 

10,000 
5,000 

50 

25, 000 

1. 150  1 

140,000 

1 
1 

Vmpqua  River  traffic. 

Steamer  Juno  (propeller),  22.28  registered  tonnage,  runs  between  Gardiner  and 
Scottsburg : 

Passengers  carried  during  tbe  year 2, 076 

Freight  carried  during  the  year tons . .  1,  200 

Steamer  licBtless  (stern-wlieeler),  101.02  registered  tonnage,  runs  between  Gar- 
diner and  Sulpliur  Springs: 

Passengers  carrietl  during  the  year 847 

Freight  carried  during  the  year tous . .      600 

SUMMARY. 

Total  exports  (21,510  tons) $212,500 

Total  imports  (1,150  tons) 140,000 

There  were  no  vessels  built  on  the  river  during  tbe  past  year. 


UU5. 

IMPROVEMENT  OF  MOUTH  OF  SIUSLAW  RIVER,  OREGON. 

Description  of  original  condition, — The  Sinslaw  River  enters  the  ocean 
in  the  midst  of  a  vast,  shifting,  sandy  beach,  without  any  headland  or 
fixed  i)oint  to  determine  the  location  of  the  entrance  channel.  . 

The  unconfined  channel  has  a  range  of  about  1  mile,  over  which  it 
wanders  in  making  connection  with  the  ocean.  In  consequence  of  this 
wandering  and  spreading  out  of  the  outgoing  and  incoming  waters,  the 
bar  at  times  shoals  very  badly,  while  at  other  times  it  has  a  depth 
equal  to  the  controlling  depth  inside  the  entrance.  The  depth  in  the 
bar  channel  Varies  from  6  to  12  feet  at  low  water,  and  the  channel 
changes  very  much  in  position  and  direction. 

At  times  a  channel  is  developed  inside  the  bar,  which  runs  nearly 
parallel  with  the  coast.  This  channel  is  narrow,  badly  defined,  and  dan- 
gerous, as  boats  have  to  pass  through  it  in  the  trough  of  the  sea.  At 
other  times  there  are  two  channels. 

Flan  of  improvement. — The  plan  of  improvement  for  the  entrance  to 
the  Siuslaw  is  to  confine  the  outgoing  and  incoming  waters  between 
high  tide  stone  jetties,  so  located  as  to  direct  the  currents  upon  the 
ocean  bar  in  a  dire^jtion  practically  perpendicular  to  the  coast,  these 
jetties  to  converge  till  they  are  600  feet  apart  at  the  crest  of  the  bar. 

The  location  of  the  jetties  is  approximately  shown  upon  the  map 
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published  with  the  annual  report  from  this  office  for  1891  (Report  of 
Chief  of  Engineers,  1891,  page  3178)  and  for  1893  (Report  of  Chief  of 
Engineers,  1893,  page  334(>). 

The  north  jetty  leaves  the  mainland  about  half  a  mile  north  of  Can- 
nery Hill,  and  iij  -1,500  fe6t  long.  The  south  jetty  extends  from  the  end 
of  the  sandy  peninsula  and  is  3,200  feet  long.  * 

The  wharf  for  the  north  jetty  is  located  just  below  Cannery  Hill, 
and  the  approach  to  the  jetty  is  3,000  feet  long. 

The  wharf  for  the  south  jetty  is  opposite  the  north  jetty  wharf,  and 
the  approach  is  2,400  feet  long. 

The  jetties  are  to  be  built  of  brush  and  stone  from  a  pile  tramway. 
The  estimated  cost  of  the  work  was  $700,000. 

APPROPRIATIOXS. 

Act  of— 

September  19, 1890 .- $50,000 

July  13,1892 20,000 

Total 70,000 

Amount  expended  to  June  30y  1893. — The  amount  expended  to  June  30, 
1893,  was  $05,044.70. 

Results  obtained  to  June  30,  1893. — The  plat  published  with  my  last 
year's  report  indicates  the  extent  to  which  the  work  of  jetty  building 
•  had  been  carried.  As  all  work  stopped  with  the  close  of  the  fiscal  year 
1892-'93,  this  shows  that  the  work  had  to  stop  just  as  the  real  jetty 
construction  commenced.  The  work  has  not  progressed  sufficiently  far 
to  produce  any  results  of  imi>ortance  on  the  bar. 

Amount  expended  during  the  fiscal  year  ending  June  30^  1894. — The 
amount  expended  during  the  fiscal  year  ending  June  30,  1894,  was 
$3,006.38. 

Results  obtained  to  June  30, 1894. — No  work  upon  the  project  was  done 
during  the  year  and  there  was  no  advancement  of  the  project.  Tin' 
only  results  were  of  a  negative  character,  the  partial  destruction  of  thi- 
tramway  and  wharf  by  wind,  wave,  and  slides. 

Report  of  operations. — At  the  close  of  the  fiscal  year,  June  30,  1893, 
all  active  work  stopped  and  the  plant  was  put  in  good  order  for  the 
long  i)eriod  of  idleness  until  another  appropriation  should  become 
available. 

Everything  of  an  easily  removable  character  was  left  at  the  month 
of  the  river  under  charge  of  a  watchman.  The  scows  were  left  at  the 
quarry  under  charge  of  another  watchman. 

These  scows  were  afterwards  taken  to  Coos  Bay  for  temporary  use, 
and  the  services  of  the  quarry  watchman  dispensed  with. 

During  the  winter  of  1893-'94,  the  jetty  tramway  suff'ered  considera- 
ble damage,  chiefly  where  it  was  built  against  the  side  of  the  sandy 
bluff.  In  this  portion  short  pieces  of  piling  were  used  with  slight  pene- 
tration. During  the  winter  the  side  of  the  bluff  has  been  washed 
away  and  the  tramway  in  many  places  left  without  support.  The  north 
track  between  bents  111  and  120  sags,  until  at  bent  115  it  almost 
touches  the  ground. 

Comparatively  little  damage  has  been  done  by  drift.  From  bent 
180  to  bent  197,  the  space  between  the  piles  is  filled  with  logs  of  all 
sizes  which  are  afloat  at  high  water.  In  this  portion  only  one  pile  has 
gone,  and  one  is  knocked  loose.  Altogether  there  have  been  (accord- 
ing to  Lieutenant  Shunk's  inspection  in  March,  1894)  85  piles  carried 
away  or  damaged. 
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The  windmill  erected  to  furnish  a  water  supply  was  blowu  down  and 
destroyed. 

The  channel  has  moved  much  to  the  north  of  its  position  in  June, 
1893,  and  is  more  nearly  in  the  position  shown  by  the  survey  of  Sep- 
tember, 1891.    The  opening  over  the  bar  changes  after  each  storm. 

Recommendations  and  remarks. — When  the  work  at  the  Siuslaw  was 
commenced  the  channel  was  in  its  southern  position.  It  has  been 
working  north  ever  since,  until  now  it  is  nearly  in  its  most  northerly 
position.  When  work  is  resumed  we  will,  unless  in  the  meantime 
the  channel  shifts  to  its  southerly  position^  be  confronted  with  the 
necessity  of  driving  the  jetty  directly  across  the  main  entrance  channel. 

A  good,  and  for  the  time  being  sufficient,  plant  being  on  hand,  all 
auxiliary  structures  built,  the  quarry  opened  and  in  working  order, 
any  further  appropriations,  after  repairing  the  ravages  of  time  and  the 
elements,  will  be  available  for  jetty  construction  per  ae. 

It  is  estimated  that  the  sum  of  850,000  can  be  profitably  expended 
upon  the  project  during  the  fiscal  year  ending  June  30,  1896. 

Money  statement, 

July  1,  1893,  balance  unexpended $4, 955. 30 

J  line  30,  1894,  amount  expended  during  fiscal  year 3, 606. 38 

July  1,  1894,  balance  unexpended 1,348.92 

July  1,  1894,  outstanding  liabilities 600.00 

July  1,  1894,  balance  available 74«.  02 

{Amount  (estimated)  required  for  completion  of  existluj^  project 630, 000, 00 
Amountthatcan  boprofitably  expended  in  fiscal  year  ending  June  30, 1896    50, 000. 00 
Submitted  iu  oompliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3;  1893. 


COMMERCIAL    STATISTICS. 

The  Siuslaw  River  is  in  the  collection  district  of  Yaquina.  The  nearest  port  of 
entry  is  Yaquina  City  on  Yaquina  Bay. 

The  nearest  light-house,  recently  completed,  is  at  llecata  Head,  about  8^  miles  to 
the  north  of  the  entrance  to  the  Siuslaw  River. 

The  following  returns  are  furnished  by  Mr.  James  Fairweathcr,  of  Florence,  Lane 
County,  Oreg.,  and  are  for  the  fiscal  year  ending  Juno  30,  1894: 

An'ivals  and  departures  of  resaels. 


Coastwise  steam  and  sail  vessels. 

Number. 

ApffTogato 
tonnap*'. 

Arrivals 

59 
68 

3  477 

Departures , - -' 

3,407 

Total 

117 

6,B8i 

Of  lliis  nnmber  74  were  steam  vessels  and  43  were  sail  vessels,  the  latter  brinjjinp:  in  merchamlif  e 
aail  clenriui!;  with  lumber,  and  the  former  briuging  in  merchandise,  supplies,  vtv.,  and  clearing  with 
produce  and  cannery  output. 
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Kxjyorts  and  hnparfH. 


Articles. 


.  Quantity.      Value. 


Articles. 


EXPORTS. 

I  Tout. 

Lumber  (2, Cai, 000  feet,  B.  M) .  |  5, 370 

Salmon  (ca.se8) '  500 

Salmon  (baf rel«) !  140 

Hides  and  furs '  .  6 

TV'ool 5 

Cliitl im  bark 42 

Potatoes 32 

JJutter I  2.5 

Miscellaueoua 415 

Total... 6,512.5 


^32.  220 

45,  000 

32.800 

950 

] ,  000 

2, 520 

320 

1,000 

41,  500 


IMPORTS. 

General  merchandise. 

Hardware 

Flour  and  feed 

Cannery  supplies 


Quantity. 

Value. 

1 

Tom. 
911  ] 

140  1 
250  1 
237 

$.36,440 
6,750 
10,000 
17.680 

Total. 


1,538 


70.870 


137. 310 


SUMMARY. 


Total  exports. 
Total  imports. 


Tons. 


6. 512. 5 
1,538 


£stimat4Mi 
value. 


$137,310 
70,870 


liivei'  traffic. — The  followiufr  steamboats  make  daily  trips  from  Florence  to  Acme, 
Point  Terrace,  and  Seatou,  20  miles  and  return,  but  during  Aviuter  months  biweekly 
trips  only  are  made: 

Steamer  Coos,  draft  3  feet,  registered  tonnage  53.5. 

Steamer  Mink,  draft  2  feet,  registered  tonnage  5. 

Steamer  Lillian,  draft  6  feet,  registered  tonnage  25.5. 

The  two  former  boats  carry  merchandise,  produce,  and  passengers,  and  average 
about  2  tons  each  trip.  The  Lillian  is  engaged  principally  in  towing  on  the  river. 
The  bar  service  is  attended  to  by  the  Isobar  is. 

ressels  built  duHng  year.— Que  schooner  was  built  at  Florence  for  the  San  Fran- 
cisco Bay  trade.  She  will  register  about  140  tons  and  has  not  yet  been  named.  She 
is  now  loading  for  the  latter  port. 

Xew  industries. — One  sawmill  built  since  date  of  last  report;  its  capacity  is  25,000 
feet,  B.  M.,  per  day. 


U  U  6. 


IMPROVEMENT  OF  YAQUINA  BAY,  OREGON. 

Description  of  original  condition. — The  usual  prevailing  depths  over 
the  bar  at  low  water  before  improvement  were  from  7  feet  to  8  feet. 
Three  distinct  channels  existed,  known  as  the  north,  middle,  and  south 
channels.  The  south  channel  was  the  one  mostly  used,  but  was  ren- 
dered dangerous  by  the  presence  of  rocks.  The  middle  channel,  though 
free  from  rocks,  was  usually  the  shoalest  of  the  three,  and  so  was  little 
used.  The  north  channel,  besides  being  long  and  tortuous,  was  so 
studded  with  rocks  as  to  be  considered  unnavigable.  Owing  to  the 
shifting  nature  of  the  bar  these  channels  were  constantly  changing  both 
in  position  and  depth. 

The  mean  rise  of  tide  was  7.1  feet. 

Plan  of  improvement — The  project,  adopted  in  1881,  was  to  run  out  a 
dike  or  jetty  on  the  south  side  of  the  entrance,  so  as  to  cause  the  south 
channel  to  shoal  up  and  the  flow  to  be  deflected  northward,  with  a  view 
to  opening  and  maintaining  the  central  channel  with  a  least  depth  of  17 
feet  at  high  water. 

As  originally  projected,  the  dike  was  to  start  from  near  low-water 
line  and  run  out  into  the  sea  a  distance  of  2,600  feet,  and  was  to  rise  to  2 


Digitized  by  VjOOQIC 


APPENDIX   IT  U REPORT.   OP    CAPTAIN   SYMONS.  2577 

feet  above  mean  low  water.  The  beach  on  the  line  of  the  jetty  from 
high-water  level  was  to  be  protected  by  sinking  gabions  in  the  beach 
with  sand  heaped  over  them  and  by  covering  the  surface  with  a  layer 
of  mattresses  and  stone. 

The  stone  for  the  jetty  was  to  be  deposited  in  place  from  barges,  and 
cribs  were  to  be  used  if  practicable.  It  was  found,  however,  that  cribs 
could  not  be  used,  on  account  of  the  strong  currents  and  high  seas,  and 
that  the  ocean  swell,  even  in  quiet  weather,  was  too  great  to  permit  the 
use  of  stone  barges.  Accordingly,  the  jetty  had  to  be  built  from  the 
shore  end  by  carrying  the  stone  out  over  a  tramway,  and  was  begun  at 
high-tide  line  instead  of  at  low-tide  line,  thus  making  the  total  projected 
lengtli  of  the  jetty  in  1881  3,700  feet. 

In  1884  the  jetty  was  extended  shoreward  a  distance  of  316  feet,  to 
close  a  gap  that  had  been  washed  out  by  the  sea,  making  the  total  pro- 
jected length  at  that  time  about  4,000  feet. 

The  present  project,  adopted  in  1888,  is  to  raise  the  south  jetty  to  full 
high  water  without  extending  it  seaward,  thus  making  its  total  length 
3,748  feet,  and  to  construct  a  mid-tide  jetty  on  the  north  side  of  the 
entrance,  about  2,300  feet  in  length,  extending  from  the  north  head 
along  and  behind  the  reef,  putting  out  from  the  head  to  a  point  opposite 
the  end  of  tto  south  jetty,  and  distant  from  it  about  1,000  feet. 

The  project  of  1888  was  modified  in  1892  by  the  requirement  that  the 
northjetty  be  raised  to  full  high  tide,  and  that  five  groins  be  built  from 
the  south  jetty  channelwards  in  order  to  prevent  the  currents  under- 
mining the  jetty. 

APrilOPRIATIONS. 

Act  of— 

Juno  14,1880 1 $40,000 

March  3, 1881 10,000 

August  2, 1882 60,000 

July  5, 1884 50,000 

August  5, 1886 75,000 

August  11, 1888 150,000 

September  19, 1890 165,000 

July  13, 1892 85,000 

Total 035,000 

A)nount  expended  to  June 30^  1893. — The  amount  exi)ended  on  the  proj- 
ect to  June  30, 1893,  was  $600,849.84. 

Results  obtained  to  June  30j  1893, — The  north  jetty  had  been  built  to 
its  full  length,  but  was  not  finally  completed.  The  south  jetty  tramway 
had  been  repaired  and  the  groins  authorized  had  been  partially  com- 
pleted. 

As  stated  in  my  report  last  year,  while  the  condition  of  the  entrance 
.had  been  very  satisfactory,  a  new  complicatiou  had  arisen  in  the  shape 
of  an  inner  bar  about  2,000  feet  inside  the  ends  of  the  jetties.  Duriug 
the  winter  of  1892-'93  this  inner  bar  shoaled  to  a  depth  of  7  to  8  feet 
at  low  water,  and  the  steamer  Willamette  Valley  touched  upon  it  several 
times  when  going  in  or  out  at  a  high-water  stage.  It  caused  a  great 
deal  of  apprehension,  and  was  carefully  watched.  During  the  summer 
of  1893  the  bar  gradually  disappeared. 

Amount  expended  during  fiscalyear  ending  June  30, 1894. — The  amount 
expended  on  the  project  during  the  fiscal  year  ending  June  30, 1894, 
was  $25,398.93. 

Results  obtained  to  June  30, 1894. — The  results  were  practically  the 
same  as  for  the  preceding  year.    A  good  bar  depth  and  location  of 
channel  were  kept  uninterruptedly  during  the  year. 
ENO  94 162 
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The  inner  bar,  which  gradually  disappeared  daring  the  sammer  and 
autumn  of  1893,  reestablished  itself  in  its  former  location  and  projKjr- 
tions  during  the  winter  and  spring  just  passed  (1893-'94).  This  has 
not  as  yet  been  any  actual  detriment  to  commerce,  although  there  are 
grave  apprehensions  that  it  may  become  so. 

Report  of  operations. — At  the  beginning  of  the  fiscal  year  the  work 
of  comi)leting  the  south  jetty  and  the  groins  extending  out  therefrom 
was  in  progress.  This  continued  until  the  end  of  September,  when  it 
was  deemed  wise  to  move  over  to  the  north  side,  and  dump  as  much 
rock  as  possible  with  the  available  appropriation  in  the  gap  left  in  tJie 
north  jetty. 

In  all  1G,332  tons  of  rock  were  dumped  on  the  south  jetty  and  its 
groins  land  5,494  tons  on  the  north  jetty. 

Work  ceased  on  October  31,  and  all  property  was  stored  and  every- 
thing laid  up  until  more  funds  should  become  available. 

During  September  and  October  a  survey  of  the  bar  and  the  bay  in 
the  vicinity  of  the  jetties  was  made. 

Recommendations  and  remarl's. — The  work  at  Yaquina  Bay,  accord- 
ing to  the  project  which  has  been  adopted  for  its  improvement,  is 
nearly  completed.  The  only  work  remaining  is  to  add  stone  enough 
to  the  jetties  to  insure  their  stability.  If  the  project  ij  in  no  wise 
extended  or  modified,  it  is  believed  that  the  sum  named  for  Yaquina  io 
the  pending  river  and  harbor  bill,  $35,000,  will  be  sufficient  to  folly 
complete  the  work. 

The  work  of  improvement  has  been  successful  in  giving  a  good 
depth  of  12  to  14  feet  at  low  water  on  the  bar  at  the  entrance  to  the 
bay,  but,  as  stated  in  my  last  annual  report,  an  inner  bar  has  formed, 
which  threatens  to  become  a  serious  detriment.*  This  inner  bar  forms 
during  the  winter  and  spring,  and  gradually  disappears  during  the 
summer  and  autumn. 

It  was  on  account  of  the  known  existence  of  this  inner  bar  and  a 
contemplation  of  the  complications  which  might  arise  therefrom,  neces- 
sitating changes  in  the  project  and  increased  expenditure,  that  in  my 
last  annual  report  I  recommended  an  appropriation  of  $120,000,  the 
balance  of  the  estimated  cost  of  the  project. 

The  inner  bar  having  reappeared  during  the  past  winter  and  spring, 
and  the  matter  having  been  carefully  studied,  I,  on  the  30th  of  March 
last,  submitted  a  report  advocating  a  change  in  the  existing  project, 
which  I  believe  would  do  away  with  the  inner  bar. 

Colonel  Mendell,  the  Division  Engineer,  to  whom  the  report  was 
submitted,  indorsed  it  to  the  effect  that  it  appeared  expedient  to  defer 
for  the  present  the  work  proposed,  hoping  that  time  would  cure  the 
existing  defects  in  the  channel.  The  correspondence  on  the  subject 
is  herewith : 

lktter  of  capt.  t.  w.  symons,  corps  of  exgixkers. 

United  States  Engineer  Office, 

Portland,  Oreg.,  March  SO,  1894. 

General:  I  doom  it  my  duty  to  invite  attention  to  the  condition  of  affairs  at 
Yaquina  Bay  with  reference  to  the  improvement  of  that  harbor.  The  work  under 
the  present  jiroject  is  now  nearing  completion ;  both  jetties  have  been  built  to  their 
full  length,  and  it  only  remains  to  add  sufficient  stone  to  bring  the  eurockment  to 
a  condition  of  practically  permanent  stability  at  high-tide  level. 

The  effect  so  far  has  been  to  make  an  effective  and  permanent  bar  channel  of  12 
to  U  feet  depth  at  the  mean  of  the  lower  low  waters,  but  a  new  complication  has 
arisen  in  the  formation  of  an  inner  bar  inside  of  the  outer  ends  of  both  jetties. 
The  lirst  time  I  was  made  aware  of  this  inner  bar  was  during  the  winter  of  1892-'^, 
when  word  came  that  the  steamer  WiUameite  Valley,  drawing  about  12  feet, 
dragged  on  the  bottom  at  a  nearly  high-tide  stage.    As  soon  thereafter  as  practi- 
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cable  soundings  were  taken  to  determino  the  nature  and  extent  of  the  ehoaling,  and 
thoiso  soundings  have  been  repeated  as  often  as  practicable  ever  since,  and  the 
character  and  changes  of  the  shoal  have  been  studied. 

During  the  early  part  of  the  year  1893,  while  active  operations  on  the  jetties  were 
in  progress,  it  was  practicable  to  make  soundings  on  this  inner  b«ir  frequently  and 
determine  the  changes,  and  it  was  found  that,  as  the  3'ear  wore  away,  this  inner  bar 
gradually  disappeared,  and  it  was  hoped  that  this  disappearanco  would  bo  perma- 
nent. It  has,  however,  been  found  that  during  the  past  winter  this  inner  bar  has 
again  developed  to  an  extent  equally  as  bad  as  that  of  tho  previous  winter. 

There  being  no  steam  vessel  plying  on  the  b-iy,  it  has  been  impracticable  since 
the  cessation  of  work  to  make'survej-s  on  this  inner  bar  as  often  as  formerly,  but 
recently  a  survey  was  made  during  a  calm  day  with  a  small  boat  which  indicates 
tho  re-formation  of  this  bar.  A  plat  is  herewith,  which  shows  in  black  the  condi- 
tion during  1893,  and  in  red  are  given  the  soundings  in  March,  1894. 

I  also  send  herewith  a  plat  of  the  lower  portion  of  the  bay  from  the  survey  of 
August  and  September,  1892,  with  the  jetty  work  up  to  date,  and  on  the  same  sheet 
are  given  tho  profiles  of  tho  soundings  taken  in  the  chanuel,  and  all  reduced  to 
the  same  datum,  the  plane  of  tho  lower  low  waters. 

^Vith  tho  small  boat  it  was  impracticable  to  go  farther  than  indicated  by  the  full 
black  line  in  March,  1894.  These  xirofiles  indicate  the  great  and  rapid  changes 
which  take  place  in  the  portion  of  the  harbor  lying  between  the  jetties,  and  sound- 
ings made  on  flood  and  ebb  tides  indicate  that  tho  inner  bar  is  built  up  by  the  flood 
and  scoured  down  by  tho  ebb,  sometimes,  as  much  as  4  feet  on  a  single  tide. 

It  is  also  tho  concurrent  testimony  of  all  making  use  of  the  harbor  that  this  inne; 
bar  is  not  so  bad  in  summer  as  during  the  stormy  times  of  winter  and  spring. 

It  is  altogether  probable  that  unless  something  is  done  to  prevent  it  this  inner 
bar  will  build  up  and  become  a  serious  obstruction  to  navigation  during  the  winter 
season,  possibly  preventing  the  use  of  tho  harbor  at  times  by  vessels  which  could 
cross  tho  outer  bar. 

Having  outlined  tho  existent  conditions  and  after  making  a  study  of  the  problem 
I  deem  it  my  duty  to  submit  my  views  as  to  the  cause  of  the  trouble  and  its  cure. 

Tho  map  herewith  shows  that  tho  entrance  to  Yaquina  Bay  lies  in  a  bight,  that 
the  general  direction  of  tho  coast  line  is  due  north  and  south,  and  that  tho  jetties 
open  out  toward  the  southwest.  I  have  drawn  a  line  through  tho  end  of  the  south 
jetty  parallel  with  the  general  coast  line,  and  this  cuts  the  north  jetty  650  feet  in 
from  its  end. 

Now,  it  is  my  opinion  that  it  is  to  this  extension  of  the  north  jetty  farther  beyond 
the  coast  line  than  tho  south  jetty  that  the  formation  of  tho  inner  bar  is  due,  either 
wholly  or  in  ^eat  part.    In  support  of  this  opinion  I  beg  to  state  that — 

First.  Previous  to  the  extension  of  tho  north  jetty  for  this  last  650  feet  there  were 
no  indications  of  the  inner  bar.  The  survey  of  June,  1891,  when  the  north  jetty 
was  about  700  feet  short  of  its  present  length,  shows  a  depth  of  24  and  25  feet  in 
tho  channel  where  is  now  situated  this  inner  bar. 

Second.  During  the  winter  season  the  prevailing  storms  are  from  the  south  and 
southwest,  and  tho  heavy  seas  caused  by  these  storms  have  a  direct  entrance  to  the 
harbor  between  the  jetties,  enabling  them  to  exercise  a  maximum  effect  upon  any 
shoals  met  with. 

Third.  These  southerly  and  southwesterly  storms  create  northerly  storm  currents 
along  the  shore,  and  these  currents  are  loaded  with  tho  sand  stirred  up  by  tho  wave 
action.  If  we  imagine  the  tide  flooding  and  these  storm  currents,  sand  laden,  mov- 
ing northerly  ])a8t  tho  end  of  the  south  jetty,  meeting  the  projecting  end  of  tho 
north  jetty,  and  being  thus  deflected  into  the  harbor,  we  can  see  how  the  inner  bar 
is  supplied  with  its  sand. 

This  action  could  readily  bo  seen  during  the  spring.  A  sand  spit  was  built  out 
from  the  south  shore  and  tailed  out  to  the  north  in  advance  of  tho  end  and  beyond 
the  line  of  the  south  jetty  prolonged.  This  sand  spit  was  receiving  constant  accre- 
tion, but  was  kept  from  any  great  extension  northward  by  the  currents  ebbing  and 
flooding  from  and  into  the  harbor. 

The  remedy  which  suggests  itself  for  the  conditions  is  to  extend  the  south  j<'tty 
so  tliat  its  end  shall  bo  as  far  from  the  general  shore  line  as  the  north  jetty,  or  some- 
what beytmd  it. 

If  tho  south  jetty  bo  extended  500  feet  its  end  would  be  in  advance  of  tho  north 
jetty,  and  the  northerly  sand-laden  storm  currents  would  to  a  much  greater  extent 
be  carried  past  the  north  jetty  and  not  to  so  great  an  extent  bo  deflected  into  the 
harbor.  This  extension  woulil  in  addition  bo  somewhat  of  a  protection  against  the 
southerly  and  southwesterly  swells  coming  into  the  harbor. 

Such  an  extension  would  reproduce  to  a  great  extent  the  conditions  previous  to 
the  formation  of  an  inner  bar. 

Based  upon  the  foregoing,  it  is  my  recommendation  that  tho  south  jetty  be 
extended  500  feet  beyond  its  present  end. 

Tho  estimated  cost  of  this  extension  is  $50,000. 
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The  only  objection  wbieli  I  can  see  to  this  extension  of  the  south  jetty  is  that  it 
■will  probably  throw  tlio  outer  bar  more  toward  the  outlying  reef,  and  the  outer 
bar  would  bo  deprived  Bomewhat  of  the  protection  coming  from  this  reef.  The 
extension  is  not  sufficient,  however,  to  drive  the  outer  bar  far  enough  seaward  to 
deprive  it  of  the  protection  of  this  reef. 

I  do  not  propose  this  extension  of  the  south  jetty  in  the  full  and  certain  convic- 
tion that  it  will  x^rovo  a  complete  remedy  against  the  formation  of  the  inner  bar, 
but  rather  as  an  experiment,  which  the  chances  of  success,  in  my  opinion,  justify. 

In  this  connection  I  beg  to  state  that  in  my  annual  report  I  made  an  estimate  of 
$120,000  for  Yaquiua  Bay.  In  making  this  estimate  I  had  in  mind  the  existence  of 
this  inner  bar  and  the  fact  that  some  measures  would  undoubtedly  be  necessary  to 
do  away  with  its  obstractivo  character.  The  estimated  amount  of  $120,000  will  be 
amply  sufficient  to  complete  the  existing  jetties  and  to  extend  the  south  jetty  500 
feet,  if  it  can  bo  made  available  while  the  south  jetty  tramway  is  still  in  a  condi- 
tion for  use. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symoxs, 
Captain,  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer 8 y  U.  S.  J. 

(Through  Col.  *G.  H.  Mendell,  Division  Engineer.) 


Offk'k  of  the  Chief  of  Engineers, 

United  States  Army, 
n'aehington,  1>,  C,  April  18,  1894, 
Cai»taix:  Your  letter  of  the  30th  ultimo,  reporting  formation  of  an  inner  bar  at 
Yaquina  Bay,  Oregon,  and  recommending  extension  of  the  south  jetty  at  that  local- 
ity at  an  estimated  cost  of  $50,000,  is  received. 

The  following  copy  of  indorsement  of  the  Division  Engineer  forwarding  your 
letter  is  furnished  for  your  information: 

I  First  iudorsemeut.] 

U.  S^  Engineer  Office, 

533  Kearny  Street, 
San  Francisco,  CaU,  April  11,  1894. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  IT.  S.  A. 

The  jetty  channel  was  for  years  maintained  in  good  shape  as  to  width  and  depth 
between  sand  banks  that  during  this  period  were  fixed.  In  1891-'92  they  began  to 
change.  The  map  of  1892  showed  a  shoaling,  which  has  since  become  worse.  The 
channel  was  shifted  to  the  south,  so  as  to  threaten  the  south  jetty.  The  width  of 
waterway  has  been  increased  and  the  waters  scattered.  These  changes  occurred 
during  tne  period  of  extension  of  the  north  jetty.  It  is  natural  to  attribute  the 
changes  to  this  prominent  circumstance.  Yet,  apart  from  coincidence  in  occurrence, 
no  definite  relation  between  these  circumstances  has  been  established. 

The  shoaling  docs  not  appear  to  interfere  with  navigation  to  any  great  extent. 
There  is  no  present  emergency.  Perhaps  all  these  changes  may  turn  out  to  be  steps  in 
a  readjustment  which,  when  establisned,  may  giv^  a  settled  channel  as  good  as 
existed  before.    In  the  meantime  we  may  get  new  light. 

It  appears  to  be  expedient  to  defer  for  the  present  the  question  whether  or  not 
the  south  jetty  shall  be  extended  as  recommended  by  Captain  Symons. 

G.  H.  Mendeli^ 
Colonel,  Corps  of  Engineers,  Division  Engineer, 
By  command  of  Brig.  Gen.  Casey : 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

Capt.  T.  W.  Symons, 

Corps  of  Engineers,  r.  S.  A. 


As  the  amount  named  in  the  pending  river  and  harbor  bill  will  be 
sufficient  to  complete  the  work  as  projected,  and  as  the  question  of 
modification  of  the  project  to  meet  the  difficulty  of  the  inner  bar  has 
been  deferred,  I  make  no  recommendation  for  further  appropriation  at 
the  present  time. 
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Future  operations. — Property  will  be  cared  for  until  a  new  appropri- 
ation is  available,  and  when  this  occurs  the  work  of  adding  rock  to  the 
north  and  south  jetties  will  commence. 

The  report  of  Mr.  J.  G.  Holcombe,  assistant  engineer  in  local  charge 
of  the  work,  is  herewith. 

Money  statement. 

July  1, 1893,  baliinco  uuexpeiuled $34, 305. 59 

June  30, 1894,  amount  expended  during  tiscal  year 25, 398. 93 

July  1, 1894,  balance  unexpended 8,906.66 

July  1, 1894,  outstanding  liabilities 100. 00 

July  1, 1894,  balance  available 8, 806. 66 

(  Amount  (estimated)  required  for  conlpletion  of  existing  project 120,  000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867. 


KEPORT   OF   MR.   J.    (;.    HOLCOMBK,    ASSISTANT  ENGIXEER. 

Newport,  Lincoijt  County,  Oreg.-,  June  10 y  1894, 

Sir:  I  have  the  honor  to  submit  the  following  annual  report  of  operations  on  the 
work  of  improvement  of  Yaquina  Bay,  Oregon,  for  the  year  ending  Juno  30, 1894 : 

Local  charge, — During  the  entire  year  I  have  been  in  local  charge  of  all  opera- 
tions. 

Ihwation  of  trork. — Active  operations  were  carried  on  as  follows :  On  the  north 
jetty,  from  October  1  to  November  1,  1893;  on  the  south  jetty,  from  July  1  to  Sep- 
tember 30, 1893 ;  at  the  quarry,  from  July  1  to  October  30, 1893 ;  by  the  tug  Mchard8<m, 
engaged  in  towing  between  the  quarry  and  jetties,  July  1  to  November  2,  1893. 
Surveys  of  the  bar  and  channel  between  the  jetties  were  made  September  6  to  Octo- 
ber 31,  1893,  and  on  March  21  and  May  18,  1894.  Caro  and  protection  of  public 
property  at  Newport  and  the  Government  quarry,  July  1,  1893,  to  June  30, 1894. 

Inspections, — Official  in8i)ection8  were  made  during  the  fiscal  year  by  Colonel  Men- 
dell  on  October  12  and  13,  1893;  by  Captain  Symons,  on  September  2  and  3, 1893;  by 
Lieutenant  Shunk,  on  October  12  and  13,  November  1  and  2, 1893,  and  March  17, 1894; 
and  by  the  Hon.  IMnger  Hermann,  July  6,  1893. 

VondilioH  of  north  Jetty  June  SO,  1893. — At  the  end  of  last  year  all  work  had  been 
suspended  on  this  jetty  since  January  10,  1893.  When  operations  ceased  on  that 
date  a  low  place  was  left  in  the  enrockment  between  bents  No.  67  and  No.  103.  As 
the  top  of  the  enrockment  was  below  high  tide,  it  was  deemed  advisable,  before  clos- 
ing down  the  works,  to  build  this  gap  up  to  and  above  high  tide,  thus  practically 
bringing  about  the  conditions  of  the  completed  project  as  far  as  the  length  and 
height  of  the  jetties  were  concerned. 

Operations,— The  crew  was  transferred  to  the  north  jetty  on  October  1,  and  the 
dumping  of  rock  was  resumed  between  bents  67  and  103.  At  the  end  of  October, 
1893,  all  operations  ceased  for  the  year. 

The  gap  was  filled  to  the  required  height.  During  the  one  month  there  were 
placed  on  the  jetty  5,494  tons  of  stone,  making  the  total  amount  of  rock  expended 
on  this  jetty  up  to  date  131,126  tons. 

During  the  year  the  cost  for  rock  on  this  jetty  was  as  follows: 

Labor  of  unloading  and  dumping  on  the  jetty $1, 182. 22 

Supplies  and  fuel 165.88 

Quarrying  of  stone 1, 997. 11 

Towing  from  quarry  to  jetty 500. 00 

Total 3,835.21 

This  is  the  cost  of  5,494  tons  of  rock  in  place,  or  $0,698  per  ton.  This  does  not 
include  the  cost  nor  depreciation  of  plant,  but  does  include  the  office  expenses 
incurred  at  Newport. 

Sand  fence, — The  beach  north  of  the  jetty  having  filled  in  to  a  height  near  the  top 
of  the  enrockment,  it  was  determined  to  build  a  fence  on  the  north  side  of  the  jetty 
along  the  beach  between  high  and  low  water,  using  the  old  foot  flanks  from  the 
abandoned  track  on  this  jetty.  These  planks  were  spiked  to  the  piles  forming  the 
north  side  of  the  tramway.    The  fence  as  built  was  about  1,000  feet  long  and  5  feet 
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high.  -  The  labor  was  furulshcd  by  tho  crew  of  the  surveying  boat  when  the  weather 
preyente<l  work  on  the  bar.  Besides  this,  the  cost  of  ]abor  and  stores  was  $84.75. 
The  fence  has  answered  its  purpose,  which  was  to  prevent  the  sands  filling  in  behind 
tho  jetty  from  being  carried  over  into  the  channel.  About  400  feet  of  tho  outer  or 
sea  end  of  the  fence  were  carried  away  by  the  storms  of  the  last  winteF.  Back  of 
this  it  is  in  good  shape,  and  is  being  backed  up  with  sand  and  drift,  which  wUl 
cause  tho  remaining  fence  to  stay  in  place. 

JVater  supply. — As  reported  in  my  last  annual  rejwrt,  the  winter  of  1893  froze  and 
bursted  the  pipe  line  from  the  tank  at  the  spring  to  the  engine  house  on  the  dock. 
Before  beginning  operations iu  October,  the  entire  line  was  repaired  by  the  carpenter 
employed  on  the  works,  working  at  odd  times  when  nothing  of  immediate  impor- 
tance Vas  in  hand.    No  cost  for  new  material  was  incurred. 

Accidents, — No  serious  accidents  are  reported  to  men,  plant,  or  jetty  during  the 
past  year ;  the  storms  of  tho  past  winter  did  some  damage,  but  nothing  to  cadi  for 
s]>ecial  mention. 

MiacfllnneoHS. — The  miscellaneous  work  done  on  this  side  during  the  year  was  of  a 
minor  character,  and  consisted  in  giving  the  hoisting  engine  on  the  dock  an  over- 
hauling and  putting  it  in  good  order.  On  this  engine,  Detroit  sight-feed  lubricators 
were  substituted  for  tbe  old  tallow  cups,  and  new  tubes  were  placed  in  the  boiler 
where  the  tubes  had  burned  out  or  failed  from  any  cause.  No  other  repairs  were 
made  to  the  plant  of  this  jetty. 

Condition  of  south  jetty  June  30,  1893, — At  the  end  of  last  year  the  works  were  in 
the  following  stage  of  jirogress :  The  pile  driver  had  completed  the  tramway  for 
tho  five  groins  and  had  about  completed  rebuilding  the  main  tramway  to  its  final 
end  under  the  present  modified  project,  and  was  engaged  in  building  the  spur  tracks 
to  enlarge  the  stDne  mound  at  it-s  end;  the  rock  crew  were  placing  rock  upon  the  • 
main  jetties  and  tilling  in  the  groins,  five  in  number. 

Pile  drirer. — The  driver  completed  all  work  called  for,  including  tho  building  of 
a  beacon  at  tho  end  of  the  jetty,  and  was  hauled  back  to  its  turnout  by  July  3,  and 
the  crew  laid  oft'. 

liock  crew, — During  the  last  year,  this  crew  were  employed  from  July  1  to  Septem- 
ber 30  iu  placing  rock  upon  the  main  jetty  and  groins,  and  in  that  time  they  placed 
16,393  tons  of  rock,  making  the  enrockment  at  all  points  above  high  tide. 

The  cost  for  the  enrocknient  during  the  year  was  as  follows:  Labor  of  unloading 
and  dumping  in  place,  $3,728.82;  supplies  and  fuel,  $578.36;  quarrying  of  stone, 
$5,890.05;  towing,  from  quarry  to  jetty,  $1,500;  making  a  total  of  $11,698.13  for 
16,393  tons  of  rock  in  the  jetty,  or  $0,714  per  ton.  This  does  not  include  the  cost 
nor  depreciation  of  plant,  but  does  include  the  office  expenses  incurred  at  Newport. 

Repairs  to  tramway, — The  tramway  of  this  jetty  is  old  and  needed  constant  atten- 
tion and  repairs  to  make  it  safe  for  the  rock  trains.  These  were  made  over  its 
entire  length,  and  cost  as  follows:  Labor,  $538.73;  material,  $75.32;  total,  $614.05. 
This  is  an  average  of  about  $204.68  per  month.  With  the  exception  of  one  place 
beyond  groin  No.  5,  where  tho  storms  of  the  past  winter  spent  the  force  of  the  waves, 
it  is  now  in  a  fair  condition  and  will  not  need  further  repairs  for  some  little  time; 
beyond  groin  No.  5  the  repairing  will  cost  about  $400  to  make  it  safe  for  the  trains 
and  driver. 

Accidents. — No  accidents  to  the  force  are  reported.  To  the  plant,  the  only  one  of 
note  is  that  the  mast  of  the  derrick  on  the  receiving  wharf,  while  lifting  a  large  rock, 
gave  way  on  July  12,  1893.  This  was  replaced  by  a  new  mast  and  the  work  was 
resumed.  Tho  storms  of  the  past  winter  have  left  the  jetty  as  a  whole  in  fair  con- 
dition, with  tho  exception  as  noted  above,  beyond  groin  No.  5.  ' 

The  angle  between  the  jetty  ond  groin  receives  the  whole  force  of  the  waves  and 
confines  the  damage  to  about  150  feet  of  jetty  beyond  the  groin,  whete,  if  it  were 
not  there,  the  waves  would  race  along  the  entire  jetty  and  the  damage  would  extend 
tho.  entire  length,  as  in  former  years. 

yiiacellaneouH, — The  miscellaneous  work  on  this  side  during  the  past  year  consisted 
in  the  repairing  of  plant,  for  which  work  a  carpenter  and  blacksmith  were  con- 
stantly employed;  besides  the  minor  repairs  to  cars  and  scows  that  were  being 
constantly  made,  a  mast  for  tho  derrick  was  made  and  erected;  a  new  set  of 
tubes  were  placed  in  tho  boiler  of  the  hoisting  engine  on  the  receiving  wharf;  a  new- 
tube  sheet  put  in  tho  locomotive  lire  box;  and  the  engine  for  the  quarry  altered  and 
repaired  before  it  was  sent  to  tho  quarry  for  use  ou  the  new  land  derrick.  In  this 
work  of  making  repairs,  it  has  been  the  aim  to  do  all  possible  work  by  the  regular 
force.  This  has  resulted  in  a  saving  of  time  and  money,  as  it  did  not  require  any 
of  the  working  plant  to  bo  removed,  and  advantage  could  be  taken  of  Sundays  and 
nights  to  make  the  repairs  on  plant  in  use. 

Condition  of  (juany  June  :iO,  1S03. — At  tho  end  of  last  year  tho  work  at  the  quarry 
was  in  active  operation  and  preparations  were  being  made  to  erect  a  land  derrick  at 
the  lower  end  of  the  quarry. 

Hock, — During  the  year  the  quarry  fnmished  to  the  jetties  91  scow  loads,  or  21,887 
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tons  of  rock.  In  getting  this  quantity  of  rock  it  was  necessary  to  rem'bve  by  train 
9,127  cars  of  dobris,  or  about  ono-half  ton  of  dv^bris  to  a  ton  of  rock  sent  to  the  jetties. 

Tho  cost  (luring  the  year  for  this  part  of  the  work  was  as  follows :  Labor  of  quarry- 
ing, rcn^oval  of  d<5bris,  and  loading  on  scows,  $6,681.50;  fuel,  stores,  and  material, 
$481.53;  total,  $7,166.03.  This  is  tho  cost  of  21,887  tons  of  rock  sent  to  tho  jetties,  or 
about  $0,327  j)cr  ton  loaded  on  scows  at  the  quarry.  Tliis  does  not  include  the  cost 
nor  depreciation  of  plant,  but  does  include  the  office  and  incidental  expenses  incurred 
at  Newport. 

Accidents. — No  accidents  to  the  force  or  {dant  are  reported  for  the  year.  The  ])hiut 
is  in  fair  condition. 

Miscellaneous. — During  July  a  new  land  derrick  was  erected  at  tho  lower  end  of  the 
quarry,  to  replace  the  one  wrecked  by  the  slide  of  December.  1892.  An  engine  that 
was  stored  at  Newport  was  altered  and  connected  to  this  derrick,  whcro  it  gives  sat- 
iofaction. 

Some  prospecting  was  done  at  a  placo  about  1  mile  above  the  present  quarry  to  see 
if  a  better  class  of  rock  could  not  bo  fonnd.  After  a  small  amount  of  work  w^as  done 
it  proved  to  bo  of  the  same  quality  as  that  which  the  present  quarry  furnishes,  and  no 
further  work  was  done  at  tliis  site. 

Tho  mess  house  during  the  past  year  was  run  by  Jacob  Vjilaer,  who  gave  satisfiic- 
tiou,  no  complaints  having  reached  this  office.  The  food  was  abundant  and  of  excel- 
lent quality. 

Toivinfj. — The  towing  during  the  past  year  was  done  by  tho  tugboat  T.  M.  liichard- 
80Hf  under  a  monthly  contract  for  $500  per  month.  The'cost  of  this  part  of  tho  work 
was  $2,000,  aud  during  the  four  months  that  work  was  in  progress  she  handled  91 
scows  of  rock,  or  21,887  tons,  making  the  cost  about  $21.98  per  scow  load  of  rock,  or 
$0.09  pet  ton,  sent  to  the  jetties.  In  addition  to  this  she  did  all  tho  incidental  work 
of  transportation  required  on  tho  bay.  She  has  given  excellent  service,  and  at  no 
time  during  the  year  have  we  been  out  of  rock  at  the  jetties. 

Scows. — The  scows  used  last  year  are  the  property  of  tho  Government,  and  are  eight 
in  number,  being  numbered  as  follows :  7, 8,  9, 10,ll,  12, 13,  and  14.  They  aro  in  fair 
condition,  but  from  constant  use  they  need  hauling  out  and  recalking.  With  this 
done  they  will  be  good  for  several  years.  Repairs  were  made  to  the  sides  and  rakes 
when  necessary.  There  aro  six  other  scows  on  the  works,  five  of  them  being  old  and 
unlit  for  work  and  are  not  used  at  all. 

Kxmn'mation  for  rock. — During  December,  1893,  under  instructions,  1  niade  an  exami- 
nation and  reported  on  all  possible  quarry  sites  along  the  Oregon  Pacific  Railway, 
tho  company  having  kindly  placed  a  locomotive  at  my  disposal  to  enable  mo  to  make 
a  complete  examination. 

Snrveii. — During  September  and  October,  1893,  a  complete  survey  of  the  bar  and 
harbor  between  the  jetties  was  made.  This  survey  showotl  some  changes  from  the 
survey  of  the  previous  year,  but  little  of  note  beyond  the  fact  that  the  channel  over 
the  bar  is  farther  to  the  south.  This  survey  has  been  supplemented  by  surveys 
between  the  jetties  on  March  21  and  May  18.     The  maps  of  all  have  been  sent  to  you. 

To  make  the  survey  on  the  bar,  the  Oregon  Pacific  Railroad  kindly  placed  the  bar 
tug  Jicsoliite  at  the  service  of  the  (lovernment,  and  wo  found  it  of  value  in  enabling 
us  to  wprk  when  otherwise  a  small  boat  would  not  have  been  able  to  go  out. 

Commtrcc. — I  append  to  this  report,  as  usual,  the  commercial  statistics  of  this  port. 
In  this  connection  I  wish  to  call  attention  to  the  fact  that  they  are  small  because  of 
the  troubles  of  the  railroad,  legal  and  otherwise ;  but  lately  developments  have  taken 
placo  in  this  immediate  country  that  are  destined  to  make  very  material  alterations 
in  the  exports  of  this  bay  and  not  depending  on  the  railroad  being  extended.  Oue 
of  them  is  the  working  of  tho  Pioneer  Stone  Quarry,  the  proprietors  of  which  have 
begun  tho  shipment  of  sandstone  to  San  Francisco  and  other  markets.  The  sales  of 
this  building  stone  have  been  only  limited  by  the  ability  to  quarry  it  fjist  enough  to 
meet  the  demand.  The  company  are  now  putting  in  modern  quarry  machinery  and 
have  a  steamship  engaged  in  taking  full  cargoes  to  San  Francisco. 

Coal. — During  the  last  year  active  work  has  been  going  on  in  the  development  of 
the  coal  lands  in  this  section.  Coal  of  good  quality  was  found,  and  it  is  thought  to 
'  bo  in  paying  quantity.  I  am  told  that  contracts  have  been  let  for  a  diamond  drill 
outfit,  and  a  thorough  examination  wull  bo  made  of  tho  field.  It  is  hoped  that  the 
day  is  not  far  off  when  this  port  will  yet  ship  products  of  its  own  production  and 
render  the  improvements  already  made  here  productive  of  further  good  to  the  State 
and  General  Government. 

Ilesnlis. — Tho  improvements  under  the  present  project  are  all  but  completed,  and 
the  results  have  been  very  satisfactory,  lieforo  the  works  were  commenced  there 
were  but  7  feet  on  the  bar  "at  low  water.  To-day  there  is  11,  and  there  has  not  been  a 
vessel  bar-bound  for  two  years.  During  the  past  winter  tho  Homer  came  in  during 
the  hardest  and  roughest  storm  of  tho  season,  and  it  is  a  common  thing  for  vessels 
calling  at  this  port  to  come  in  at  low  tide.  This  a  few  years  ago  would  not  have 
been  thought  of. 
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Before  closing  this  report,  I  wisli  to  express  my  thanks  to  Mr.  M.  W.  Davies,  clerk 
and  timekeeper;  George   Williams,  foreman  at  the  Jetties,  and  Arthur  Rochester, 
foreman  at  the  quarry,  for  the  efficient  and  faithful  services  rendered  by  them  in 
jcarryinc  out  the  details  connected  with  this  work. 
Very  respectfully, 

J.    G.    IIOLCOMBK, 

AH8itttant  Engineer, 
Capt.  Thomas  W.  Sy.moxs, 

Corps  of  Engineers, 


COMMERCIAL   STATIftJTICS. 

Yaquina  Bay  is  in  the  collection  district  of  Yaquina.  Yaquina  City  is  the  port  of 
entry.     The  nearest  light-house  is  at  Yaquina  Head,  4i  miles  north  of  the  entrance. 

The  following  returns  are  furnished  by  Mr,  J.  G.  Holcombe,  assistant  engineer  in 
local  charge  of  work  at  Yaquina  Bay ;  they  are  for  the  fiscal  year  ending  June  30, 
1894: 

Arrivals  and  departures  of  vessels. 


Name  and  rig. 


i  Net  ton- 
I     uage. 


,ia>"'— •:  ^^: 


steamship  Willamette  Valley. 

Steamship  Homer 

Steamship  Del  Norte 

Steamship  Scotia 

Steamship  Manzanita* 

Steamship  Columbine  * 

Steam  schoouer  Bandorillo  . . . 
Tu^Kobarts 


742.08 
331.04 
279.66 
132. 73 
4.'>0 
424. 13 
96.33 
24.18 


Total  . 


Ft.  in. 

13    0 

15 

J4    0 

11 

12    5 

3 

11    4 

1 

10    6 

o 

12    8 

3 

8    0 

6 

7    5 

32 

10 

11 

3 
1 
2 
3 
6 
32 
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*  Li^rht-house  tender. 
Total  aggregate  tonnage  of  arrivals  and  departures,  39,207.93. 

Steamboats  running  on  the  hag  and  ricer. 


Name. 

Tonnage. 

44.92 
44.24 
24.53 

Draft. 

Ft.  in. 

10  8 
8  6 
5    0 

Service. 

Ilesolutc 

Oregon  Pacific  Bailroad  bar  tug. 
Passenger  boat,  Newport  to  Yaquina. 
Towing  rock  scows,  Government  works. 

Volauta 

T.  M.  Kichardson 
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Exports  and  imports,  * 


-Articles. 


A^iciiltaral  iniplcnicnts . .. 

Apples 

Bran  and  feed 

Bti^^ies 

Chitliin  bark 

£x('elBior 

5Fg« 

If  lour , 

Granite 

Gener.al  niorchandiso 

Household  goods 

Hay 

Hides  and  leather 

Lumber  <62,500  feet,  B.  M.)  . 

Oats 

Ovsters 

old  iron 

Potatoes  and  roots 

Salmon 

Ship  knees 

Stave  bolts 


Quantity. 


Tofu. 
17 
10 
890 
0.6 
37.5 
20.4 
1.1 
1,377.8 
10 
987.2 
13 
15 
55 
125 
4, 048. 4 
2.5 
15 

456.3 
179 
20 
24 


Articles. 


EXPORTS— continued . 

Slono 

AVheat 

"Woolen  goods 

AVood 


Total  . 


Quantity. 


Totu. 

305 

6.820 

10.5 
1,827 

18, 274. 3 


General  uierchandlsc  and  groceries 

Machinery 

Malt 

Coal 

Sulphur f 

Grain  bats 

Dry  goods 

Hard  ware 

Tin  plate 

Iron  (pig,  ro<l,  sheet,  and  pipe) 

Miscellaueous 


Total. 


3, 210. 7 

20.5 
140 
105.5 

18 

66 

02 
826.3 

24 

217.5 
880.6 


6,071.1 


SUMMARY. 


Total  exports.. 
Total  im (torts  . 


Tons. 


Estimated 
value. 


18,274.3  ; 
5, 071. 1 


$603,000 
286,500 


Passengers  aiTived  by  sea  during  year 665 

Passengers  departing  by  sea  during  year 667 

Horses  exported  by  sea  duriu g  year 32 

One  small  schooner,  named  Leslie,  of  4  feet  draft  and  9.89  gross  tonnage,  was 
built  at  Newport  during  the  year. 


U  U  7. 


IMPROVEMENT  OF  TILLAMOOK  BAY  AND  BAR,  OREGON. 

Description  of  original  condition. — Tillamook  Bay  is  an  indentation  of 
the  Oregon  coast  about  50  miles  to  tlie  south  of  the  Columbia  River. 
It  has  a  tidal  area  of  about  13.5  square  miles,  with  a  mean  rise  and  fall 
of  the  tide  of  G.5  feet.    The  usual  bar  exists  at  the  entrance  to  the  bay. 

The  channel  over  the  bar  is  direct  and  shifts  in  position  but  little 
in  comparison  with  the  changes  in  many  of  the  Pacific  coast  bars. 
Changes  in  position  and  depth  are,  however,  effected  with  great 
rapidity. 

The  bay  at  low  tide  consists  of  three  channels  running  through  sand 
and  mud  flats.  These  channels  are  of  fair  depth  near  the  entrance, but 
gradually  shoal  up,  giving  depths  of  only  1  or  2  feet  near  the  head  of 
the  bay.  Tillamook  City,  the  principal  town  of  the  region,  is  situated 
on  a  tidal  slough  above  the  head  of  the  bay,  and  can  only  be  reached 
by  light-draft  vessels  at  high  tide.  To  reach  Tillamook  City  it  is 
necessary  to  use  the  middle  channel  of  the  bay.  The  only  other  places 
of  any  importance  on  the  bay  are  situated  along  its  north  shore,  and 
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access  to  thenr  is  by  the  nortli  chauiiel.  There  is  no  navigable  connec- 
tion between  the  nortli  and  middle  channels  except  very  near  the 
entrance  to  the  bay.  In  conseciuence  of  this,  vessels  entering  the  bay 
and  going  to  points  along  the  north  shore  in  order  to  reach  Tillamook 
City  arc  compelled  to  retrace  their  course  nearly  to  the  entrance  and 
then  go  np  the  middle  channel. 

rian  of  improvemeni. — The  plan  of  improvement  covered  by  the  ex- 
isting and  approved  project  is  to  make  a  navigable  pass  from  the  north 
to  the  middle  channel,  so  that  boats  can  go  to  i)oints  along  the  nortli 
shore  of  the  bay  and  then  keep  right  on  up  to  the  head  ot  the  bay, 
and  up  Iloqnarton  Slough  to  Tillamook  City.  This  involves  the  im- 
provement of  Junction  Ear,  near  the  head  of  the  bay,  by  building  a 
dike  of  i)iles,  brush,  and  stone  to  deflect  the  waters  from  the  south 
channeltinto  the  middle  channel  and  the  improvement  of  Dry  Stock- 
ing I5ar  in  Hoquarton  Slough  by  closing  one  of  the  two  channels  which 
exist  there. 

The  estimated  cost  of  the  work  approved  was  $100,000. 

Besides  the  work  covered  by  the  existing  project,  other  work  has  been 
done  with  the  former  appropriations,  aggregating  $5,700. 

APPROPRIATIONS. 

Act  of— 

Au^mst  11,  1888 $5,200 

September  19,  1890 500 

July  13,  1892 15,000 

Total 20,700 

Amount  expended  to  June  30^  1893. — The  amount  expended  to  June  30, 
1893,  was  85,990.18. 

Results  obtained  to  June  30^  1893. — The  work  under  the  existing  proj- 
ect done  up  to  June  30, 1893,  consisted  in  the  letting  of  a  contract  to 
build  dikes  at  Junction  and  Dry  Stocking  bars  to  John  E.  Howard. 
The  active  operations  under  the  contract  consisted  in  getting  out  piles 
and  brush  and  in  building  the  necessary  scows  for  carrying  on  the  work. 

Amou7it  expended  during  fiscal  year  ending  June  30^  1891, — The  amount 
of  money  expended  during  the  fiscal  year  ending  June  30,  1894,  was 
$10,700.72. 

Results  obtained  to  June  30,  1894. — The  results  accomplished  to  June 
30, 1894,  were  the  complete  construction  of  the  Dry  Stocking  Bar  Dike, 
900  feet  in  length,  and  the  construction  of  1,200  feet  of  the  Junction 
Bar  Dike  from  Dicks  Point  northward. 

Report  of  operations. — The  actual  work  of  dike  construction  was 
begun  by  the  contractor  in  July,  1893.  The  extremely  inclement  weather 
prevented  an  earlier  commencement. 

The  first  work  done  was  at  Dry  Stocking  Bar.  Here  an  old  dike  had 
been  built  in  former  years^  which  consisted  of  a  single  row  of  piles, 
with  planking.  Most  of  this  had  been  carried  Jiway,  but  350  feet  in 
length  was  standing,  with  the  piles  in  good  condition.  These  old  piles 
were  made  use  of  in  the  construction  of  the  new  dike,  which  consisted 
of  a  dcmble  row  of  piles  thoroughly  tied  together  longitudinally  and 
laterally  and  filled  with  brush  and  stone  between  the  rows;  and  the 
whole  surmounting  a  mattress  sill  of  brush  and  stone. 

This  Dry  Stocking  Dike  was  completed  in  November,  1893. 

Work  on  the  Junction  Bar  Dike  commenced  in  August,  1893,  and 
was  completed  in  December,  1893.  Its  construction  was  the  same  as 
the  Dry  Stocking  Dike. 

The  material  entering  into  the  Dry  Stocking  and  Junction  Bar  dikes 
and  their  cost  is  as  follows : 
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Piles Feet 

Lumber Foet.RM 

Bolts I  Each 


Spike 
Bmsk  . 
Wire  . . 
Stone . . 


Pounds . 
Conla... 
Pounds . 
Tons  . . . 


Total. 


Dry  Stocking  Dike.         Junction  Bar  Dike. 


$0.08 
.12 
.16 
.04 
2.50 
.035 
.58 


5,5B2.5 
18,804 

226 

900 

535.78 
1,386 
2, 560.  28 


$442.60 

226.73 

36.16 

36.00 

1, 339. 45 

48.51 

1, 484.  97 


Quantity. 

Cost. 

9,074 

$797. 92 

26, 213 

314.56 

405 

64.80 

2,010 

80.40 

635. 49 

1,588.73 

2,079 

72.76 

3, 567.  07 

2, 068. 90 

I 


3, 614. 42 


4, 988. 07 


Mr.  Howard's  contract  required  the  completion  of  the  work  by  Sep- 
tember 1, 1893,  but  owing  to  bad  weather  and  the  force  and  violence  of 
the  elements  the  time  of  completion  was  extended  to  December  1, 1893. 

It  was  not,  however,  completed  until  December  20, 1893,  and  final 
settlement  was  made  by  the  contractor  being  charged  with  the  expenses 
of  inspection  in  December. 

The  work  was  under  the  personal  charge  and  8ui)ervision  of  Mr. 
Philip  G.  Eastwick. 

Recommendations  and  remarJcs, — At  its  head  Tillamook  Bay  receives 
the  waters  of  four  rivers — the  Kilchis,  Wilson,  Trask,  and  Tillamook — 
besides  several  tidal  sloughs.  It  is  about  these  rivers  and  sloughs  that 
is  situated  the  rich  agriculturg.1  country  tributary  to  Tillamook  Bay  and 
from  which  the  principal  demands  of  commerce  emanate.  The  chief 
commercial  center  of  the  region  is  Tillamook  City,  situated  on  Hoquar- 
ton  Slough.  Hoquarton  Slough  and  the  Trask  and  Tillamook  rivers 
unite  and  form  the  main  middle  channel  of  the  bay;  farther  down  the 
Wilson  comes  in,  and  still  farther  the  Kilchis.  It  is  observed  that  the 
troublesome  bars  are  formed  where  these  rivers,  sloughs,  and  channels 
unite  or  diverge,  and  the  main  object  to  be  kept  in  view  in  designing 
the  improvement  of  Tillamook  Bay  is  the  unification  of  the  navigable 
channel  through  the  bay  by  cutting  off  the  secondary  channels  and 
uniting  with  this  navigable  channel  the  other  rivers  and  slougtfs  in  the 
manner  best  calculated  to  do  away  with  the  tendency  to  form  bars.  All 
work  so  far  done  has  had  this  in  view. 

The  completion  of  the  through  channel  along  the  north  shore  and 
thence  direct  to  Tillamook  City  will  be  a  great  advantage  to  the  com- 
munity, and  it  is  recommended  that  funds  be  provided  for  its  accom- 
plishment at  as  early  a  date  as  practicable. 

It  is  estimated  that  $50,000  can  be  profitably  expended  upon  the  proj- 
ect during  the  fiscal  year  ending  June  30, 1896. 

Future  operations. — With  any  further  appropriation  the  first  work 
proposed  would  be  the  extension  of  the  Junction  Bar  D^e.  Work  in 
addition  to  this  would  depend  on  the  result  produced  by  that  already 
done. 

Money  statement, 

July  1, 1893,  balance  unexpended $M,  703. 82 

June  30, 1894,  amount  expended  during  fiscal  year 10,  700.  72 

July  1, 1894,  balance  unexpended •.. 4,003.10 


f  Amount  (estimated)  required  for  completion  of  existing  project 85, 000. 00 

!  Amountthatcanbeprofitablyexpendedinfiscalyearending  Juno30, 1890    50, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3. 1893. 

COMMERCIAL   STATISTICS. 

Efforts  have  been  made  to  secure  the  commercial  statistics  of  Tillamook  Bay,  but 
without  success.     If  any  are  received  at  a  later  date  they  will  be  forwarded. 
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U  U  8. 

IMPROVEMENT  OF  ENTRAXCK  TO  NEHALEM  BAY,  OREGON. 

Bcficription  of  original  condition, — Nebalem  Bay,  at  liigli  water,  is 
about  2  miles  long  by  1 J  miles  wide  at  widest  part,  and  is  connected 
with  the  ocean  by  a  narrow  channel  extending  in  a  southerly  direction 
about  3  miles.  This  channel  varies  in  width  from  1,0U0  to  2,000  feet  at 
high  tide.  A  low  sandy  peninsula,  about  2^  miles  long  and  one-fourth 
mile  wide,  lies  to  the  west  of  this  channel  and  separates  it  from  the 
ocean. 

The  southern  end  of  this  peninsula  forms  the  northern  shore  of  the 
entrance.  Between  this  and  main  shore,  which  limits  the  entrance  on 
the  south,  is  a  distance  of  1  mile.  The  entrance  channel  shifts  within 
these  limits  of  1  mile,  occupying  sometimes  a  southerly  position  and 
sometimes  a  northerly  one,  and  sometimes  there  are  two  channels,  sep- 
arated by  a  sand  island,  bare  at  low  water.  At  the  time  of  the  survey 
of  June,  1889,  a  depth  of  6  feet  was  found  on  the  bar  at  the  northern 
channel.  The  ordinary  bar  depth  may  be  stated  to  be  about  5  to  6  feet 
at  low  water. 

Plail  of  improveinent. — The  plan  of  improvement  recommended  by 
Captain  Young  was  to  build  two  high-tide  stone  jetties  converging  until  * 

the  distance  apart  is  about  600  feet,  aijd  then,  if  necessary,  running  I 

out  to  sea  parallel  to  each  other  to  such  distance  as  will  insure  a  low- 
water  depth  on  the  bar  of  at  least  8  feet,  the  north  jetty  to  rest  on  the 
end  of  the  sandy  peninsula  and  the  south  jetty  upon  the  mainland,  » 

the  object  being  to  hold  the  channel  in  its  southerly  position. 

The  cost  of  the  work,  as  estimated  by  Capt.  W.  Young,  Corps  of  j 

Engineers,  was  $325,927.50. 

Subsequent  estimates,  made  in  May,  1891,  show  that  the  cost  was 
underestimated  by  Captain  Young,  and  that  the  work  will  cost  $712,388. 

APPROPRIATIOX. 

Act  of  Sc'iitombtT  19,  18JK),  **  for  coiumencemcnt  of  jotty  coiistniction  " $10, 000 

Amount  ^expended  to  June  30, 1893. — The  amount  expended  to  June  30, 
1893,  was  $415.08. 

Results  obtained  to  June  30^  1893, — No  work  other  than  the  making  of 
a  survey  was  done  and  no  results  were  obtained. 

Amount  expended  dtiring  fiscal  year  ending  June  30, 1894. — There  was 
no  money  expended  during  the  fiscal  year  ending  June  30, 1894.  No 
work  was  done  and  no  results  obtained. 

Report  of  operations. — On  July  22,  1892,  in  accordance  with  instruc- 
tions, the  money  on  hand  pertaining  to  the  improvement  of  Nehalem 
Bay  was  turned  into  the  United  States  Treasury.  This  leaves  in  the 
Treasury,  available  for  the  work  whenever  started,  $9,584.92. 

Recommendations  and  reinarJcs. — No  project  for  the  improvement  of 
the  Nahalem  having  been  definitely  and  formally  decided  upon,  and  no 
work  of  construction  having  been  authorized  or  commenced,  I  refrain 
from  making  any  recommendations  as  to  future  appropriations  or  as  to 
the  amount  that  could  be  profitably  expended  upon  the  work  during 
the  next  fiscal  year. 

Money  statement. 

July  1,1893,  balaurc  iiiiexpeuclea $9,584.92 

July  1,1894,  balauce  unexpeu<lod 9,584.92 
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COMMERCIAL  STATISTICS. 

Nehalom  Bay  is  in  tbe  collection  district  of  Oregon.  The  port  of  entry  is  Astoria. 
The  Clearest  light-house  is  at  Cnpe  Meares^  13  miles  distant. 

The  following  returns  relative  to  the  commerce  of  Nehalcm  Bay  and  river  are 
furnished  by  Mr.  Edward  G.  E.  Wist,  of  Nehalem.  They  are  for  the  fiscal  vear  end- 
ing June  30, 1894. 

AtTivaU  and  departures  of  vessels. 

The  number  of  vessels  crossing  in  over  the  bar  during  the  year  was  35 1  the  number 
crossing  out  was  35.    Of  this  number  23  were  steamers  and  1^  were  sailing  vessels. 
Maximum  draft  of  loaded  vessels  was  9  feet  4  Inches. 

Exports  and  mports. 


Articles. 

Quantity. 

Value. 

$40,000 

800 

40, 000 

6,000 

600 

1,000 

200 

500 

EXPORTS. 

Box   and   other  lumber 
(3,000,000  ft.,  B.M.).  tons-. 

Salmon  (barrels) do . . . 

Salmon  (cases) do... 

Bntter do... 

Hides  and  furs do. . . 

Elk  horns pairs.. 

Dressed  veal  and  beef,  tons . . 
Spars 

6,000 

10 

280 

15 

3 

200 

1 

Total 

0,309 

89, 100 

Articles. 


General  merchandise .  tons . 
Machinery  and  agricultu- 
ral implementa tons. . 

Cannery  supplies do. . . 

Miscellaneous do... 


Quantity.      Value. 


$35,000 

1,000 
12,000 
1,000 


Total. 


Total  exports - 
Total  imports. 


SrMMARY. 


Eatimaled 
value. 


$89,100 
40,000 


No  vessels  were  built  on  the  bay  daring 'the  year.  During  the  previous  fiscal  year 
the  amount  of  box  lumber  exported  from  Nehalem  Bay  amounted  to  only  150,000  feet, 
B.  M.  This  year  the  exports  for  box  and  other  manufactured«l umber  foots  up  to 
3,000,000  feet,  B.  M. 


U  Ug. 

IMPROVEMENT  OF   UPPER  SNAKE   RIVER,  IDAHO,  BETWEEN  HUNTING- 
TON BRIDGE  AND  SEVEN  DEVILS  MINING  DISTRICT. 

The  first  appropriation  for  tliis  work  was  made  in  tbe  river  and  liarbor 
bill  approved  July  13,  1892. 

Description  of  original  condition. — The  Snake  Biver  from  Huntington 
bridge  to  the  Seven  Devils  mining  district  flows  through  a  deep  canyon, 
and  is  a  river  generally  swift,  broken  by  rapids  and  studded  with  rocks, 
rendering  navigation  practically  impossible.  The  bed  and  banks  of  the 
river  are  generally  of  hard  basaltic  rock  and  granite. 

Plan  of  improvement. — The  plan  of  improvement  consists  in  removing 
obstructing  rocks  and  reefs  from  a  selected  channel  150  feet  wide  and 
putting  in  ring  bolts  and  iron  posts  for  the  convenience  of  loaded  boats 
lining  up  over  the  worst  rapids.  The  estimated  cost  of  the  work  is 
$80,000. 

APPKOPKIATION. 

Act  of  July  13,  1892 $20,000 
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Amount  expended  to  June  30, 1S93. — The  amonnt  expended  to  June  30, 
1893,  was  $17,1)08.46. 

Results  obtained  to  June  30, 1893.— The  result  obtained  to  June  30, 
1893,  was  the  removal  of  a  large  amount  of  rock  from  the  upper  por- 
tion of  tbe  river  next  below  Huntington  bridge. 

Amount  expended  during  fiscal  year  ending  June  30, 1804. — The  amount 
exi)euded  during  fiscal  year  ending  June  30, 1894,  was  $1,252.66. 

Bcsults  obtained  to  June  30,  1894. — No  work  was  done  on  the  river 
during  the  fiscal  year. 

Report  of  operations. — The  only  operations  were  the  care  of  proi)erty. 

Recommendations  and  remarks. — A  large  part  of  the  last  appropria- 
tion had  to  be  expended  in  procuring  the  requisite  outfit  of  drill  scows, 
boats,  tools,  and  i)lant  generally.  With  the  amount  of  money  avail- 
able for  actual  work  a  good  start  was  made  toward  putting  the  river 
into  a  passably  navigable  condition.  The  work  was  confined  to  the 
upper  portion  of  the  river,  known  generally  as  Whisky  Rapids,  which 
form  the  worst  obstruction  in  the  stretch  l)etween  Huntingfon  and  the 
Seven  Devils  country. 

The  steamer  3'orwa,  which  was  built  for  running  on  this  portion  of 
the  river,  has  made  but  one  attempt  at  running  the  river,  and  this  was 
in  the  summer  of  1892,  before  the  work  of  improvement  commenced. 
This  trip  apparently  resulted  in  convincing  her  owners  that  the  naviga- 
tion of  the  river  in  its  natural  condition  w^as  impracticable,  for  she  has 
been  tied  up  ever  since. 

There  is  absolutely  no  commerce  carried  on  on  the  river,  and  the  iiav- 
ifi^ation  of  the  river  must  always  be  difficult  and  dangerous,  in  spite  of 
all  that  can  be  done  in  the  way  of  regularizing  it. 

An  approi)riation  of  $25,000  can  be  profitably  expended  in  carrying 
on  the  work  during  the  year  ending  June  30, 1896. 

Future  operations. — ^Future  operations  will  be  to  continue  the  work 
of  rock  removal  with  any  money  available. 

Money  statement. 

July  1,1893,  balauco  unexpended $2,001.54 

J  line  80, 1894,  amount  expended  during  fiscal  year 1, 252. 66 

July  1, 1894,  balance  unexpended 748.  S8 

{Amount  (estimated )  required  for  eompletion  of  existing  project 60, 000.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    25, 000. 00 
Submitted  in  compliance  with  re(|uirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  andof  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 

There  is  no  commerce  on  this  portion  of  the  Snake  River. 


U  U  10. 


IMPROVEMENT  OF  UPPER  COLUMBIA  AND  SXAKE  RIVERS,  OREGON  AND 

WASHINGTON. 

Description  of  original  condition. — Under  the  above  head  it  has  been 
deemed  proper  to  officially  include  the  continuous  Columbia  and  Snake 
rivers  from  Celilo,  Greg.,  at  the  head  of  The  Dalles,  to  Asotin,  Wash., 
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situated  on  the  Snake  aboot  7  miles  above  its  junction  with  the  Clear- 
water. 

The  Upper  Columbia  and  Snake  form  a  continuous  line  of  navigable 
river,  but  broken  by  many  rapids,  rendering  navigation  difficult  and 
dawgerous. 

These  rapids  are  in  nearly  every  instance  caused  by  rocky  bars,  with 
occasional  bowlders,  and  the  channels  are  crooked  and  narrow. 

Before  improvement  the  ruling  depth  at  low  water  was  2  to  3  feet  on 
many  of  these  bars,  some  of  which  were  practically  impassable  at  low 
water. 

The  Columbia  was  navigable  all  the  year  round,  except  when  closed 
by  ice.  The  Snake  was,  however,  only  navigable  during  high  water 
and  from  three  to  four  months  in  the  spring  of  the  year. 

Flan  of  improvetnent, — Previous  to  1877  f  120,000  had  been  appropri- 
ated for  the  work  of  improvement,  and  had  been  expended  in  surveys 
and  rock  removal  at  the  principal  rapids. 

In  1877  Maj.  J.  M.  Wilson  made  a  project  for  the  improvement  of  the 
Upper  Columbia  and  Snakerivers,  consisting  of  removingrock  bowlders 
and  rocky  reefs  and  scraping  gravel  bars  in  the  Columbia  and  Snake  as 
far  as  Lewiston.    The  estimated  cost  of  this  work  was  $132,000. 

The  present  project  or  plan  of  improvement  consists  in  removal  of 
bowlders,  gravel  bars,  and  rock  ledges,  and  putting  in  such  conti'action 
works  as  may  be  necessary. 

The  estimated  cost  of  the  work  has  not  yet  been  accurately  deter- 
mined because  of  the  lack  of  full  and  continuous  surveys,  and  because, 
from  the  nature  of  things,  it  can  not  be,  as  many  of  the  obstructions 
which  it  is  necessary  to  remove  are  continually  recurring. 

By  the  terms  of  the  river  and  harbor  act  of  July  13, 1892,  the  upper 
limit  of  work  under  this  head  was  extended  from  Lewiston,  Idaho,  to 
Asotin,  Wash.,  a  distance  of  7  miles. 

Ari'ROrRIATIONS. 

Upper  Columbia  River,  act  of— 

Juno  10,  1873 $50,000 

Juno  23,  1874 20,000 

March  3,  1875 35,000 

Total 105,000 

Upper  Columbia  and  Snake  rivers,  act  of — 

August  14,  1876 15,000 

June  18,  1878 20,000 

March  3,  1879 20,000 

June  14,  1880 15,000 

March  3,  1881 15,000 

August  2,1882 6,000 

July  5,  1884 20,000 

Augusts,  1886 10,000 

August  11,  1888 10,000 

September  19,  1890 20,000 

July  13,1892 15,000 

Total 166,000 

Aggregate 271,000 

Amount  expended  to  June  30,  1S93. — The  amount  expended  on  the 
project  to  June  30, 181)3,  was  $102,905.98. 

Results  obtained  to  June  30, 1893. — The  results  obtained  to  June  30, 
1893,  have  been  the  effectual  clearing  out  of  all  the  worst  obstructive 
rocks  and  reefs  between  liiparia  and  Asotin  in  existence  before  work 
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ceased.  Besides  the  work  of  rock  removal,  dikes  were  built,  in  accord- 
ance with  the  approved  project,  at  Wild  Goose  Island  and  Log  Cabin 
Kapids.  These  dikes  had  not  been  fully  completed,  but  work  was  in 
progress  at  the  close  of  the  year.  The  portions  already  built  had  a 
good  effect  in  deepening  the  water  on  the  bars. 

Amount  expended  during  fiscal  year  ending  June  30^  1894. — ^The  amount 
expended  during  the  fiscal  year  ending  June  30, 1894,  was  $2,743.98. 

Bestdts  obtained  to  June  30^  1894. — As  the  only  work  done  to  the  river 
was  adding  some  stone  to  the  Wild  Goose  Island  Dike  during  July, 
1893,  the  results  obtained  differed  very  little  from  those  above  reported 
for  the  preceding  year. 

Report  of  operations, — The  work  of  dumping  stone  on  the  Wild  Goose 
Island  Dike  continued  until  July  31, 1893,  when  the  force  was  dis- 
banded, and  the  boats  and  property  left  in  charge  of  a  watchman. 
During  July,  9  scow  loads  of  rock  were  added  to  the  dike. 

The  boats  and  all  property  connected  therewith  were  taken  to  Lew- 
iston  and  left  in  charge  of  a  watchman. 

Recommendations  and  remarks. — The  river  between  Eiparia  and  Aso- 
tin is  an  important  highway  of  commerce.  Besides  the  permanent 
work  of  dike  construction  andregularization,  there  is  and  always  will 
be  work  required  on  this  river  of  a  temporary  character,  consisting  of 
the  removal  of  water  and  ice-borne  bowlders,  which  lodge  in  the  shal- 
lowest portions  of  the  channel  and  cause  dangerous  obstructions,  and 
which,  even  if  known  and  avoided,  limit  materially  the  loads  that  can 
be  carried  on  the  steamboats  plying  on  the  river.  The  work  done  on 
the  river  between  Lewiston  and  Asotin  in  removing  these  bowlders  has 
doubled  the  carrying  capacity  of  the  steamers  Employed. 

It  is  recommended  that  an  appropriation  of  $20,000  be  made  for  the 
Upper  Columbia  and  Snake,  as  this  amount  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30, 1896. 

Money  statetnent. 

July  1,  1893,  balance  unexpended $3,189.46 

June  30,  1884,  amount  expended  during  fiscal  year 2, 743. 98 

July  1 ,  1894,  balance  unexpended 445. 48 

{Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 

The  following  returns  are  furnished  by  Capt.  B.  R.  Pegrani,  superintendent  of 
water  lines.  Union  Pacific  system : 

Shipping. — Following  are  the  names  of  steamers  operated  by  Union  Pacific  Rail- 
road Company  upon  Snake  Kiver,  between  Riparia  and  Lewiston  and  intermediate 
landings,  during  the  fiscal  year  ending  June  30,  1894,  together  with  their  tonnage, 
draft,  and  amount  of  freight  carried : 


Kanic. 

Xetton-'    Drafts 
nage.       loaded. 

1  Freieht 
carried. 

Spokane 

'     Feet. 
631.68  :           4 
395. 24  1           4.  6 

2,215 

Almota 

7,639 

Total 

9,8&4 

Total  freight  carried,  9,854  tons ;  estimated  A-aliie  of  $225,000.    Total  number  of  passengers  carried, 
750. 
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UUll. 

IMPROVEMENT  OF  COLUMBIA  RIVER  BETWEEN  HEAD  OF  ROCK  ISLAND 
RAPIDS  AND  FOOT  OF  PRIEST  RAPIDS,  WASHINGTON. 

Bescription  of  original  condition. — The  portion  of  the  Cohimbia  from 
the  head  of  Rock  Island  Eapids  to  the  foot  of  Priest  Eapids  is  about 
60  miles  in  length.  The  river  flows  generally  through  a  deep  canyon. 
The  banks  for  the  greater  part  of  the  way  are  nearly  precipitous  bluffs 
from  1,000  to  3,000  feet  high,  composed  of  columnar  black  basalt.  The 
country  bordering  the  river  is  rocky  and  sterile. 

The  three  principal  obstructions  to  the  navigation  of  this  portion  of 
the  river  are  Eock  Island,  Cabinet,  and  Priest  rapids.  At  Rock  Island 
Rapids  the  river  has  cut  around  both  sides  of  a  large  island  of  rock. 
The  channel,  however,  on  each  side  is  very  much  obstructed  with  reefs, 
rocks,  and  points  sharply  projecting  jfrom  the  shore.  The  result  is  a 
waterway  so  much  restricted  at  all  stages  as  to  dam  up  the  waters  to 
such  an  extent  that  they  escape  over  lines  of  very  steep  slope,  and 
amidst  great  masses  of  reef,  rocks,  and  high  projecting  islands.  A 
great  reef  is  found  a  short  distance  above  the  head  of  the  island  which 
has  caused  extensive  deposits  of  gravel,  nearly  choking  the  channel  at 
low  water. 

The  river  here  has  a  fall  of  10  feet  in  3,000  feet,  and  12  J  fee  tin  8,000 
feet  at  a  stage  as  nearly  as  can  be  ascertained  of  4  feet  above  low  water. 

At  Cabinet  Rapids,  a  mass  of  basaltic  rock  projected  from  the  left 
shore  nearly  two-thirds  across  the  channel  of  the  river,  deflecting  the 
current  and  causing  it  to  impinge  upon  the  nearly  vertical  basaltic  rocks 
of  the  right  bank.  Other  masses  of  rock  existed  in  the  channel  in  and 
about  the  main  rapids.  The  fall  here  is  10  feet  in  a  distance  of  8,000 
feet. 

At  Priest  Rapids  there  are  seven  principal  rapids  extending  over  a 
length  of  10  miles  of  river. 

The  total  fall  in  this  distance  is,  at  low  water,  72  feet,  and  at  high 
water  about  63^  feet. 

In  all  these  rapids  the  river  runs  through  and  over  hard,  rough,  and 
jagged  basaltic  rocks. 

Pla7i  of  improvement — The  plan  of  improvement  under  which  work 
has  been  carried  on  consists  in  removing  obstructing  rocks  at  Priest, 
Cabinet,  and  Rock  Island  rapids,  and  putting  in  at  all  locations  where 
they  would  be  convenient  iron  posts  and  ringbolts  to  which  ascending 
boats  could  make  fast  their  lines  and  then  wind  themselves  up  over  the 
rapids  by  means  of  their  steam  capstans,  with  which  all  such  boats 
would  naturally  be  provided. 

The  estimated  cost  of  the  work  proposed  was  $550,000,  but  subse- 
quent study  and  consideration  fire  convincing  to  the  fact  that  neither 
this  nor  any  other  sum  in  reason  will  be  sufficient  to  attain  the  object 
aimed  at,  of  giving  a  commercially  practicable  navigation  past  these 
obstructions  under  the  existing  plan  and  project. 

In  addition  to  this  a  survey  of  the  Columbia  from  the  head  of  Rock 
Island  Rapids  to  the  international  boundary  line  was  authorized. 

APPROPRIATION . 

Act  of  September  19,  1890,  J70,000,  of  which  $10,000,  or  so  much  thereof  as  may  be 
necessary,  may  be  used  in  the  survey  of  the  Columbia  River  from  the  international 
boundary  line  to  Rock  Island  Rajiids. 

Amount  expended  to  June  30^  1893. — The  amount  expended  to  June 
30, 1893,  was  $61,789.08,  divided  as  follows: 
ENG  94 1G3 
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For  survey  of  river  from  international  boundary  lino  to  Rock  Island 

Rapids  /. 110,000.00 

For  improYement  of  river  at  Priest,  Cabinet,  and  Rock  Island  rapids 51, 789. 08 

Results  obtained  to  June  30, 1893. — At  Priest  Eapids  a  large  amount 
of  rock  had  been  removed  from  the  channel  selected  for  improv^uent, 
without,  however,  benefitiDg  navigation  to  any  marked  degree. 

At  Cabinet  Bapids  ^  number  of  projecting  rocks  along  the  right 
bank  had  been  removed,  and  some  rocky  island  masses  near  the  left 
bank  were  honeycombed  with  drifts  and  drill  holes,  loaded  with  dyna- 
mite and  blasted,  dividing  the  rock  into  small  fragments,  which  it  is 
expected  will  be  washed  away  by  subsequent  high  waters. 

Ji  this  is  the  case  Cabinet  Eapids  will  be  improved  to  as  great  an 
extent  as  appears  necessary  in  the  way  of  rock  removah 

A  number  of  ringbolts  have  also  been  put  in  at  various  points  along 
the  river  for  convenience  of  boats  lining  over  the  rapids,  if  any  should 
attempt  it. 

The  work  at  Eock  Island  Eapids  was  conducted  with  the  object  in 
view  of  removing  obstructions  which  existed  to  boats  lining  up  along 
the  right  bank  during  the  higher  stages  of  the  river,  and  which  endan- 
gered boats  in  running  down. 

That  which  has  been  done  at  both  Cabinet  and  Eock  Island  rapids 
would  be  of  benefit  to  navigation  if  any  existed. 

The  survey  of  the  river  from  the  international  boundary  line  to  the 
month  of  the  Okanogan  was  completed. 

Amount  expended  during  fiscal  year  ending  June  30, 1894, — The  amount 
expended  during  the  fiscal  year  ending  June  30, 1894,  was  $200.31,  in 
connection  with  office  expenses  and  care  of  property. 
^  Results  obtained  to  June  30, 1894.— As  no  work  was  done  to  the  river 
m  the  way  of  improvement,  the  results  obtained  do  not  vary  from  those 
above  reported. 

The  survey  authorized  by  the  appropriation  has  been  completed 
and  the  results  published  in  my  last  annual  report. 

Report  of  operations. — No  work  in  connection  with  the  improvement 
was  done  during  the  year. 

Recommendations  and  remarks. — I  desire  to  invite  attention  to  the 
statements  under  this  head  in  my  annual  report  for  1891  on  the  "  Upper 
Columbia  from  the  head  of  Eock  Island  Eapids  to  the  foot  of  Priest 
Eapids,'^  and  the  "Upper  Columbia  and  Snake,'' pp.  3212  and  3226, 
£ei>ort  of  Chief  of  Engineers,  U.  S.  Army. 

As  the  improvement  of  tbis  river  by  any  system  of  regularization  to 
give  practicable  navigation  appears  to  be  chimerical,  and  as  there  is 
no  navigation  of  the  river,  no  further  appropriation  is  suggested  for 
the  work. 

Money  statement. 

Jtily  1, 1893,  balance  unexpended $8,210.92 

June  30, 1894,  amoant  exi>ended  during  ftacal  year *. 200.  SI 

July  1, 1894,  balance  unexpended 8>  010. 61 


COMMERCIAL   STATISTICS. 


There  is  no  eommerce  of  any  kind  on  the  portion  of  the  Upper  Colombia  £rom  tli« 
foot  of  Priest  Rapids  to  the  head  of  Rock  Island  Rapids.  Above  Rock  lalaiid  Rap* 
ids  steamers  are  running  from  the  Great  Northern  Railway  to  the  Okanogan. 

Tlie  following  information  relative  to  the  eommerce  of  that  portiotk  of  the  Upper 
Columbia  is  furnished  by  the  Wenatchee  and  Okanogan  TransporfeatHiB  CtoBfpasaji 
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Following  are  the  namos  of  Bteamboate  rannlng  between  Rock  Island  Rapids  and 
the  month  of  the  Okanogan  and  intermediate  landings,  with  amount  of  freight  ear- 
ned by  same  daring  fiscal  year : 

Steamer  City  of  JLllenshurg  rnns  from  Wenatchee  to  Virginia  City,  making  two 
round  trips  a  week.    Average  amount  of  freight  carried  on  round  trip,  65  toub. 

Steamer  Xixon  runs  from  Wenatchee  to  Virginia  City,  making  irregular  round 
trips.    Average  amount  of  freight  carried  on  round  trip,  400  tons. 

Average  number  of  passengers  carried  by  each  boat  on  the  up  trip,  10. 

Nature  of  cargo  on  up  trips,  lumber  and  general  merchandise. 

Nature  of  cargo  on  down  trips,  hides  and  ore. 

Total  amount  of  freight  carried  during  year,  5,000  tons. 

Estimated  value  of  same,  $150,000. 


U  U  12. 

IMPROVEMENT  OF  WILLAPA  RIVER  AND  HARBOR,  WASHINGTON. 

The  first  appropriation  for  tliis  work  was  made  in  the  river  and  har- 
bor act  approved  July  13, 1892. 

Description  of  original  condition. — Willapa  Harbor,  formerly  known 
as  Shoalwater  Bay,  connects  with  the  Pacific  Ocean  28  miles  to  the 
north  of  the  entrance  to  the  Columbia  Eiver.  The  only  portion  of  the 
harbor  to  which  any  consideration  in  the  way  of  improvement  has  been 
given  is  that  in  the  vicinity  of  South  Bend,  the  principal  city  of  the 
harbor,  and  the  terminus  of  the  railroad  from  the  main  line  of  the 
Northern  Pacific  at  Chehalis. 

South  Bend  is  situated  very  near  the  mouth  of  the  Willapa  River. 
Just  at  the  upper  limits  of  the  town  the  river  divides  into  a  main  chan- 
nel and  a  secondary  channel,  known  as  Mail  Boat  Slough.  This  divi- 
sion of  the  waters  caused  bars  to  form  in  the  main  channel  at  both  the 
upper  and  lower  ends  of  the  slough.  There  were  also  several  bars  in 
the  river  proper  between  South  Bend  and  Willapa  City. 

Plan  of  improvement. — The  plan  of  improvement  adopted  consists  in 
building  a  dike  of  piles,  brush,  and  stone  across  the  head  of  Mail  Boat 
Slough,  in  order  to  concentrate  the  ebbing  and  flooding  currents  into 
the  main  channel,  and  thereby  produce  as  great  a  scour  as  possible  on 
the  shoals  at  the  head  and  foot  of  the  slough.  Also  to  dredge  a  chan- 
nel 100  feet  wide  and  8  feet  deep  at  low  water  through  the  reef,  just 
below  Willapa  City,  and  to  close  Louderback  Slough  with  a  pile,  brush, 
and  stone  dike,  with  the  object  of  compelling  the  currents  to  scour  a 
channel  through  the  bar  in  the  river  at  its  lower  end.  The  estimated 
cost  of  the  work  is  $31,350. 

APPROPRIATION. 

Actof  July  13,  1892 $18,0C0 

The  language  of  the  appropriation  is  as  follows :  "  Improving  Willapa 
River  and  Harbor,  Washington,  |18,000,  of  which  $8,000  may  be  used 
for  closing  Mail  Boat  Slough." 

Amount  expended  to  June  30j  1893. — The  amount  expended  to  June 
30, 1893,  was  $11,658.72,  of  which  $6,318.73  was  expended  in  building 
the  Mail  Boat  Slough  dikes  and  $5,339.99  in  the  work  of  excavating 
the  shoal  bar  below  Willapa  City. 

Results  obtained  to  June  30^  1893. — The  Mail  Boat  Slough  dikes  were 
completed  and  the  excavation  of  the  shoal  just  below  Willapa  City  was 
about  one-third  completed. 

The  building  of  the  Mail  Boat  Slough  dikes  compelled  a  much 
stronger  current  in  the  main  river  along  the  South  Bend  water  front 
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and  a  deepeuing  of  the  water  over  the  bar  at  the  lower  end  of  the 
slough. 

Soundings  taken  when  the  dike  was  completed  show  a  deepening  of 
the  water  over  this  bar,  already  brought  about  by  the  action  of  the 
dike  and  a  marked  widening  of  the  deep  channel  across  it. 

Amount  expended  during  fiscal  year  ending  June  30^  1894. — The  amount 
of  money  expended  during  the  fiscal  year  ending  June  30, 1894,  "was 
$5,842.66. 

Results  obtained  to  June  30, 1894. — The  Mail  Boat  Slough  dikes  had 
been  completed  at  the  close  of  the  last  fiscal  year  and  a  channel  was 
completed  through  the  Willapa  City  shoal.  This  channel  was  not 
completed  to  the  full  width  called  for  by  the  project  owing  to  the  lack 
of  funds. 

Report  of  operations. — At  the  beginning  of  the  fiscal  year  the  work 
of  removing  the  Willapa  City  shoal  was  in  progress.  This  was  con- 
tinued until  August,  when  work  ceased,  owing  to  lack  of  money.  There 
were  removed  altogether  3,256.9  cubic  yards,  leaving  772  cubic  yards 
yet  to  be  removed  to  complete  the  shoal  to  the  width  and  depth  called 
for  by  the  approved  project. 

This  work  was  done  by  contract  with  Mr.  D.  B.  Clarke.  This  con- 
tract required  the  completion  of  the  work  by  July  1, 1893,  but  owing 
to  bad  weather  and  the  extreme  difficulty  of  the  work  he  was  unable 
to  complete  it  on  time,  and  the  contract  was  extended  to  September 
1,1893. 

Recommendations  and  remarlcs.-^The  amount  named  in  the  river 
and  harbor  bill  which  has  passed  the  House  will  be  ample  to  co?nplete 
the  project  outlined  for  Willapa  Kiver  and  Harbor,  and  no  further 
appropriation  is  therefore  recommended. 

Future  operations. — With  any  new  appropriations  it  will  be  recom- 
mended to  repair  the  Mail  Boat  Slough  dikes  if  found  necessary,  finish 
the  excavation  for  the  channel  through  the  shoal  just  below  Willapa 
City,  and  close  Louderback  Slough  with  a  dike,  leaving  a  gap,  protected 
by  a  mattress  sill,  for  the  passage  of  boats,  logs,  etc. 

Money  statement. 

July  1, 1893,  balance  unexpended $6^341.28 

June  30;  18S4,  amount  expended  during  fiscal  year 5, 842. 66 

.July  1, 1894,  balance  unexpended 498.62 

(Amount  (estimated)  required  for  completion  of  existing  project 13, 350. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    13, 350. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 

Willapa  Harbor  is  in  the  collection  district  of  Pnget  Sound.  South  Bend  is  the 
subport  of  entry.  The  nearest  light-house  is  on  Toke  Point,  at  the  north  side  of  the 
entrance. 

The  following  returns  relative  to  the  commerce  of  Willapa  Harbor  and  River  are 
furnished  by  Deputy  Collector  A.  J.  Ferrandini,  of  the  subport  of  South  Bend;  they 
are  for  the  fiscal  year  ending  June  30,  1894. 

Arrivals  and  departures  of  reesels. — The  number  of  vessels  arriving  in  Willapa 
Harbor  during  the  year  was  342;  the  number  departing  was  342.  Of  this  number, 
280  were  steamers  and  62  were  sail  vessels.  Maximum  draft  of  loaded  vessels  was 
20i  feet. 
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Exports  and  imports. 


Articles. 


EXPORTS. 

Lumber,  (25,000,000  feet,  B. 

M.) 

Salmon,  fresh 

Salmon,  barrels ■ 

Salmon,  canned 

Oysters 

Clams 

Cranberries  and  other  fruit 

Shingles 

Hay 

Spruce  stare  bolts 

Hemlock  extract. 


Total. 


Quantity. 

Value.    1 

Tont. 

50,000 

$175,000  1 

GO 

«,000 

8 

480 

875 

92,000 

4,000 

120, 000 

100 

2,000 

Unknown 

20,000 

3,036 

6,300 

800 

8,000 

3,840 

7,600 

139 

13,200 

«2,858 

450, 480 

Articles. 


lUPORTS. 

General  merchandise 

Coal 

Machinery  anda;^cultural 
implements 

Furniture  and  miscellane- 
ous  

Total 


Quantity.     Value. 


Tom. 
3,600 
200 

150 

100 


4,050 


180,000 
800 

3,000 

5,000 


188,800 


SUMMABY. 


Total  exports. 
Total  imports. 


$450,480 
188,800 


One  vessel  was  bailt  on  the  harbor  during  the  year,  the  Bonita,  a  fishing  sloop  of 
6  tons  capacity. 


U  U  13. 


IMPROVEMENT  OF  GRAYS  HARBOR  AND  CHEHALIS  RIVER,  WASHINGTON. 

The  first  appropriation  for  this  work  was  made  in  the  river  and  har- 
bor act  approved  Jnly  13, 1892. 

Description  of  original  condition. — The  Chehalis  Eiver  is  the  principal 
tributary  of  Grays  Harbor.  From  the  town  of  Montesano  to  the  bay 
the  river  has  generaHy  sufficient  water  to  enable  coasting  vessels  to 
reach  Montesano,  but  there  are  four  shoals  which  seriously  incommode 
navigation.  At  the  head  of  Grays  Harbor  the  waters  divide  into  two 
channels,  one  running  down  the  north  and  the  other  down  the  south 
side  of  the  bay.  There  is  also  a  middle  channel  connecting  the  north 
and  south  channels.  In  consequence  of  the  division  of  the  waters 
shoals  exist  near  the  head  of  the  bay,  seriously  incommoding  and  lim- 
iting navigation. 

Plan  of  improveinent-^The  plan  of  improvement  adoptM  is  to  remove 
the  shoals  from  the  river,  so  as  to  give  a  depth  of  16  feet  at  half  tide, 
by  dredging  and  closing  side  sloughs  and  channels,  and  in  the  bay  to 
build  dikes  of  piles,  brush,  and  stone  to  partially  close  the  south  chan- 
nel, leaving  a  passageway  1,000  feet  wide  and  about  8  feet  deep,  and 
wholly  close  the  middle  channel,  with  the  object  of  compelling  more  of 
the  ebbing  and  flooding  waters  to  flow  through  the  north  channel  and 
scour  away  the  existing  bars. 

The  estimated  cost  of  the  whole  work  proposed  is  $150,000. 

APPROPRIATION. 

Act  of  July  13,  1892 $50,000 

Amount  expended  to  June  30.  1893. — The  amount  expended  to  June 
30, 1803,  was  $5,672.97. 
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Results  obtained  to  June  30j  1893. — Up  to  the  close  of  the  fiscal  year 
the  works  had  but  fairly  been  started.  They  had  not  progressed  far 
enough  to  produce  any  appreciable  eflfect  in  deepening  the  water  at 
the  troublesome  shoals. 

Amount  expended  during  the  fiscal  year  end%n{f  June  30^  1894. — The 
amount  expended  during  the  fiscal  year  ending  June  30, 1894,  was 
143,901.94. 

Results  obtained  to  June  30^  1894. — The  plat  herewith  shows  the 
location  of  the  dikes  built  for  the  improvement  of  Grays  Harbor,  as 
they  were  actually  constructed.  The  Upper  Dike  from  the  south  shore 
of  the  bay  to  Bennies  Island  was  completed  and  the  dike  crossing  the 
middle  channel  was  partially  completed.  In  this  dike  all  the  piles 
were  driven,  the  mattress  laid,  and  brush  and  stone  added  in  sufficient 
quantities  to  bring  the  mass  up  to  a  low- water  level,  and  in  some  places 
above. 

Work  ceased  January  19, 1894,  funds  being  exhausted. 

Just  before  the  completion  of  the  work  a  survey  was  made,  the  resnlts 
of  which  are  shown  on  the  accompanying  plat. 

The  results  of  the  completed  work  are  very  gratifying,  as  the  water 
has  deepened  fully  two  feet  over  Cow  Point  bar,  near  the  head  of 
Bennies  Island,  and  the  channels  across  the  bar  below  Hoquiam  have 
been  readjusted  and  deepened  materially. 

Report  of  operations. — As  stated  in  my  last  annual  report,  the  con- 
tract for  doing  the  work  at  Grays  Harbor  was  awarded  to  Mr.  John  B, 
Howard,  of  Killgaver,  Greg. 

Mr.  J.  M.  Clapp  was  appointed  inspector  and  in  local  charge  of  the 
work. 

Active  operations  began  April  2, 1893,  and  continued  until  January 
19,  1894. 

Theplat  herewith  shows  the  location  of  the  dikes  as  they  were  actually 
constructed,  with  longitudinal  sections  of  the  dikes  and  channels  crossed 
by  them,  together  with  illustrative  drawings  of  the  dikes  constructed. 

The  total  length  of  dike  and  mattress  sill  constructed  was  10,786  feet, 
or  over  2  miles.  Mr.  Glapp's  report,  which  is  herewith,  gives  an  account 
of  the  operations  more  in  detail  and  specifies  the  amount  of  material 
put  into  the  work  and  its  cost. 

Recommendations  and  remarlcs. — It  is  believed  that  the  sum  of  $5,000 
will  be  sufficient  to  complete  the  dikes  in  Grays  Harbor,  including  such 
repairs  as  may  be  found  necessary.  The  balance  of  any  appropriation 
that  may  be  made  will  then  be  available  for  expenditure  in  improving 
the  Chehalis  Biver  in  accordance  with  the  project,  which  calls  for  clos- 
ing certain  sloughs  and  secondary  channels,  and  dredging  existing  bars 
to  secure  a  depth  of  16  feet  at  half  tide. 

It  is  quite  probable  that  the  closure  of  the  sloughs  and  secondary 
channels  may  result  in  deepening  the  water  at  the  shoal  places,  and 
thus  reduce  the  amount  of  dredging  required  to  secure  the  depth  aimed 
at. 

To  carry  out  the  project  it  is  recommended  that  $50,000  be  appropri- 
ated, as  this  sum  can  be  advantageously  expended  during  the  next 
fiscal  year. 

Future  operations. — The  operations  with  a  new  appropriation  will  con- 
sist in  completing  the  dike  across  the  middle  channel,  and  making  any 
repairs  that  may  be  necessary  on  the  Upper  Dike,  and  in  making  a 
survey  to  determine  the  extent  of  the  channel  changes  produced. by 
these  dikes.  The  small  dikes  in  the  upper  river  will  then  be  built  and 
the  money  remaining  used  for  dredging. 

The  rei)ort  of  Mr.  J.  M.  Clapp,  in  local  charge  of  the  work,  is  herewith. 
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Money  statement. 

July  1,1893,  balance  unexpended $44,327.03 

Juno  30,  1894,  amount  expended  during  fiscal  year 43, 901. 94 

July  1,  1894,  balance  unexpended ;. 425. 09 

{Amount  (eetimated)  required  for  completion  of  existing  project 100, 000. 00 
Amount  that  can  be  profitably  expended  i  h  fiscal  year  ending  J  nne  30,1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Moreh  3^  1893. 


RXPORT  OV  MB.  J.   M.  CLAPP. 

PoRTLiLND,  Okbo.,  January  26,  1894. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  the  constrnction  of 
the  dikes  built  in  Grays  Harbor,  Washington,  during  the  past  year : 

Grays  Harl>or  is  an  arm  of  the  Pacific  Ocean,  situated  aboat  40  miles  north  of  the 
mouth  of  the  Columbia  River  and  about  100  miles  south  of  Cape  Flattery,  lying 
wholly  within  the  State  of  Washington. 

Its  principal  tributary  is  the  Chehalis  River,  and  at  the  point  where  this  river 
joins  the  harbor  obstructions  to  navigation  occur.  These  are  caused  by  the  Chehalis 
River  forking  and  forming  two  channels;  the  one  called  the  ''north''  channel,  the 
other  called  the  ''south'' channel.  These  two  channels  are  connected  at  a  point 
about  3  miles  downstream  by  a  middle  channel. 

Two  shoals  present  themselves,  which  cause  the  obstructions  to  navigation,  the 
one  called  the  lower  shoal  being  in  the  vicinity  of  the  junction  of  the  middle  chan- 
nel with  the  north  channel.  The  other,  or  upper  shoal,  being  in  the  vicinity  of  the 
place  of  forking  of  the  Chehalis  River,  and  is  commonly  known  as  Cow  Point  Bar. 

It  was  with  a  view  of  removing  these  shoals  so  that  ocean-going  craft  drawing 
16  feet  of  water  might  be  able  to  cross  them  at  a  half  stage  of  tiie  tide  that  the 
works  of  improvement  were  undertaken.  The  average  rise  of  the  tide  at  these 
points  is  about  8.5  feet. 

The  project  for  the  improvement  as  adopted  was  to  construct  two  dikes  of  piles, 
brush,  and  stone,  the  one  partially  closing  the  south  channel  in  the  vicinity  of  Cow 
Point,  the  other  wholly  closing  the  middle  channel. 

In  the  Cow  Point  Dike  a  water  i>a8sage  way  of  1,000  feet  was  to  be  left,  baring  a 
governing  depth  of  water  over  the  same  of  about  8  feet,  which  depth  was  to  be 
retained  by  the  construction  of  a  continuous  mattress  sill  of  brush  fascines,  woven 
together  by  annealed  iron  wire,  and  sunken  and  held  in  position  by  weighting  it 
with  rock. 

The  object  of  tliis  project  was  to  compel  more  of  the  ebbing  and  flooding  waters 
to  pas.s  through  th«  north  channel,  and  by  so  doing  scour  away  the  above-men- 
tioned shoals,  which  are  believed  to  be  composed  of  sand  and  other  sedintentary 
deposits,  aided,  perhaps,  by  dredging. 

The  river  and  harbor  act  of  July  13,  1892,  contained  an  appropriation  of  $50,000 
for  the  improvement  of  this  harbor. 

The  contract  for  the  building  of  the  above-mentioned  dikes  was  awarded  to  John 
E.  Howard,  of  Killgaver,  Greg,  his  being  the  lowest  of  the  several  bids  offered. 

The  aggregate  amount  of  this  bid  was  $44,086.50.  The  original  length  of  dike  as 
intended  was  7,500  feet.  The  original  length  of  mattress  sill  as  intended  was  1,000 
feet.    Total,  8,500  feet.     Of  this  length  2,000  feet  were  to  close  the  middle  channel. 

Acting  under  your  instructions,  I  proceeded  to  Hoquiam,  Wash.,  and  assumed 
local  charge  of  the  works  in  this  harbor  as  inspector  March  27, 1893.  Active  opera- 
tions began  April  2,  1893,  the  first  work  being  the  driving  of  the  temporary  piles 
along  the  site  of  the  mattress  siQ,  round  and  about  which  the  mattress  sill  was 
constructed,  the  pile-driving  and  mattress-making  going  on  simultaneously. 

Conaimction  of  mattress  «iW.^By  the  aid  of  two  floats,  constructed  of  logs  and 
planks,  one  placed  on  either  side  of  the  row  of  temporary  piles  and  directly  opposite 
each  other,  the  mattress  sill  was  constructed.  The  length  of  thesefloats  was  70  feet, 
and  they  were  made  up  of  two  parts,  each  part  35  feet  long.  Brush  was  laid  on 
these  floats  at  right  angles  to  the  line  of  sill,  the  width  from  outside  to  outside  being 
about  30  feet.  This  brush,  which  was  in  the  shape  of  bundles  or  fascines  (securely 
tied  in  three  places  by  tarred  rope),  was  woren  together  in  five  places  by  No.  12 
annealed  iron  wire. 

A  second  tier  or  layer  of  bundles  of  fascines  was  placed  on  top  of  this  bottom 
layer  at  right  angles.    Like  the  bottom  lay^,  it  was  securely  woven  together  by  No. 
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12  annealed  iron  wire,  and  this  layer  was  securely  fastened  to  tbe  bottom  or  first 
layer. 

A  third  layer  was  placed  in  the  same  manner  as  the  first  layer,  transverse,  and  on 
top  of  the  scond  layer;  a  fourth  layer,  in  the  same  manner  as  the  second  layer,  on 
top  of  the  third  layer;  and  a  fifth  layer,  placed  identical  and  parallel  with  the  first 
layer,  on  the  top. 

The  mattress  was  made  in  this  manner  the  full  length  of  the  floats  (70  feet).  One 
part  of  the  float  on  either  side  of  the  row  of  piles  at  the  starting  end  was  then 
removed,  floated  out  from  under  the  constructed  mattress,  and  brought  in  position 
in  front  of  the  part  of  the  float  still  supporting  the  mattress,  this  moved  part  now 
becoming  the  advance  part. 

As  these  parts  became  loaded  with  the  completed  mattress  the  hinderm'ost  part  of 
the  float  was  advanced,  and  it  in  turn  became  the  advance  float.  This  method 
was  repeated  until  the  mattress  sill  was  completed.  It  will  thus  be  seen  that  the 
mattress  sill  is  composed  of  five  layers,  each  layer  being  composed  of  bundles  of 
brush,  each  bundle  about  9  inches  in  diameter,  securely  fastened  together  by  No.  12 
annealed  iron  wire,  the  whole  thing  being  continuous. 

This  mattress,  as  advancement  permitted,  was  sunken  into  position  by  means  of 
bags  filled  with  about  200  pounds  of  sand  placed  along  the  sides  of  the  mattress 
and  down  the  center.  These  bags  of  sand  were  placed  long  way  with  the  lino  of  sill 
touching,  and  each  bag  securely  tied  to  the  mattress  with  wire.  Rock  was  then 
placed  upon  this  mattress  sill  of  brush,  securely  weighting  it. 

The  temporary  piles  driven  to  aid  in  the  construction  of  this  sill  were  left  in  place, 
holding  the  weighted  mattress  for  a  period  of  about  three  months,  after  which  tiiAe 
they  were  pulled  out.  This,  I  am  of  opinion,  was  most  beneficial,  as  they  held  this 
mattress  in  safety  until  it  had  been  partly  buried  by  sediment  and  sand  it  must 
have  arrested  in  that  time. 

Dikes, — The  main  dike  is  located  in  the  vicinity  of  Cow  Point  Bar,  and  consists  on 
a  series  of  straight  parts  intersecting  adjacent  parts,  and  changing  diroctiof 
gradually.  Each  part  is  called  a  tangent,  and  numbered  consecutively  Tangent 
No.  1,  No.  2,  No.  3,  and  No.  4.  Tangent  No.  1  is  that  part  of  the  dike  on  the  extreme 
east,  its  east  end  being  connected  with  the  shore  on  the  south  side  of  the  river.  At 
this  point  the  shore  is  protected  by  a  mattress  of  brush  staked  to  a  graded  bank  and 
covered  12  inches  deep  with  stone.  The  length  of  this  protection  is  about  200  feet. 
The  west  end  of  this  tangent  joins  the  mattress  sill.  The  length  of  Tangent  No.  1  is 
2,581  feet.    The  length  of  shore  protection  is  200  feet. 

This  part  of  the  dike  was  built  in  every  detail  according  to  the  plan  and  specifica- 
tions of  the  contract,  with  the  following  exceptions: 

(1)  At  a  distance  of  about  1,200  feet  from  the  shore,  along  the  t>angent,  it  was 
observed  that  the  piles  could  not  be  driven  deeper  into  the  bottom  of  the  river  than 
8  or  9  feet,  the  last  foot  of  penetration  being  slow  and  diflicult.  The  depth  of  water 
at  this  point  varied  from  7  to  9  feet.  When  this  was  observed  I  suspended  the  work 
of  pile-driving  and  reported  the  matter  to  First  Lieut.  Francis  R.  Shunk,  Corps  of 
P2ngineers,  later  receiving  his  approval  to  continue  the  driving  if  the  penetration 
did  not  become  less  than  8  feet  and  the  water  not  greatei  than  9  feet,  with  instruc- 
tions to  strengthen  the  dike  at  this  point  by  the  addition  of  brace  piles. 

Work  was  then  resumed  and  continued  according  to  this  plan,  the  water  gradually 
deepening  and  the  penetration  gradually  becoming  greater. 

I  am  ot  opinion  that  this  part  of  the  tangent  since  constructed  is  now  as  secure 
and  substantial  as  any  other  part  of  the  work,  the  penetration  being  into  a  more 
solid  material.  The  water  being  shallow  and  the  dike  supported  by  brace  piles 
every  24  feet  makes  this  x)art  as  strong  as  could  bo  desired. 

(2)  The  filling  between  the  rows  of  piling  was  made  wholly  of  brush  fascines,  no 
slab  wood  or  edgings  being  available  on  the  harbor. 

Tangent  No.  2  is  that  part  of  the  dike  adjacent  to  the  mattress  sill,  its  eastern  end 
starting  from  the  western  end  of  this  sill  and  running  westward  for  a  distance  of 
1,950  feet.    The  construction  of  this  tangent  was  similar  to  that  of  Tangent  No.  1. 

Tan^eut  No.  3  is  that  part  of  the  dike  adjacent  to  Tangent  No.  2,  and  runs  in  con- 
tinuation of  this  dike  for  a  distance  of  1,335  feet,  the  direction  being  northwesterly. 

Tangent  No.  4  is  that  part  of  the  dike  on  the  extreme  west,  its  length  being  1,420 
feet,  its  direction  westerly,  and  its  western  end  making  connection  with  the  head 
of  Ronnie's  Island. 

Tangents  Nos.  3  and  4  run  along  the  mud  flats  at  the  head  of  Rennies  Island,  which 
location  necessitated  the  adoption  of  a  section  diflerent  from  that  used  in  the  con- 
struction of  tangents  Nos.  1  and  2. 

This  section  dift'ers  in  so  far  that  the  panels  of  vertical  2-inch  by  12-inch  lumber 
lining  the  dike  were  discontinued,  and  longitudinal  pieces  of  3-inch  by  8-inch  plank 
spiked  to  the  inside  of  the  rows  of  piles  substituted. 

In  every  other  particular,  save  that  the  mattress  is  more  shallow,  the  construction 
of  these  tangents  is  similar  to  that  of  tangents  Nos.  1  and  2. 
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The  settlemont  aloug  tangents  1  and  2  has  been  consiclerable,  the  filling  in  places 
having  been  repeated  four  times ;  in  others,  three  times  before  settlement  appeared 
to  have  stopped. 

This  dike  was  fnlly  completed  about  November  17,  1893,  the  workmen  then  being 
transferred  to  the  middle  channel  for  work  on  the  dike-building  across  this  channel! 

Middle  Channel  Dike.— Th\8  dike  is  2,300  feet  long,  and  was  intended  to  close  the 
middle  channel  entirely  to  a  height  of  4  feet  rtbove  mean  lower  low  water.  The  depth 
of  water  it  crosses  being  so  much  greater  than  that  along  the  main  dike  at  Cow 
Point,  especial  care  was  taken  to  make  this  dike,  if  i)os8ible,  stronger  in  every  par- 
ticular. With  this  end  in  view  the  piles  forming  the  dike  were  driven  a  distauce  of 
from  17  to  21  feet  into  the  bottom  of  the  river,  the  penetration  of  the  piles  in  the  Cow 
Point  Dike  being  from  12  to  11  feet. 

The  mattress  of  this  dike  consists  of  five  tiers  of  brush  (woven  together  in  the 
manner  explained  above),  the  mattress  at  Cow  Point,  where  the  w^ater  is  more 
shallow,  consisting  of  three  tiers.  This  mattress  was  sunk  by  means  of  sand  bags, 
as  explained  above,  and  weighted  with  rock.  This  dike  is  in  an  incomplete  state, 
although  protected  in  such  a  manner  as  to  stand  the  storms  of  winter. 

The  work  of  completing  this  dike  should  be  easy  and  simple,  consisting  of  a  con- 
tinuation of  the  work  as  already  advanced. 

The  work  from  November  17,  1893,  until  the  time  of  suspension  was  most  slow  and 
tedious.  The  continued  rains  caused  the  Chehalis  Kiver  and  its  tributaries  to  become 
much  swollen,  the  fresh  water  from  which  allowed  but  small  run-outs  at  low  tide. 
Added  to  this  were  prevailing  wind  storms,  which  caused  the  river  to  be  verj' rough 
a  great  part  of  the  time.  > 

The  work  of  bolting  the  dike  together  and  the  filling  in  between  the  rows  of 
piling  with  brush  went  along  interruptedly  until  January  19,  1894,  on  which  date 
this  dike  had  taken  such  shape  that  it  was  considered  to  be  in  a  condition  to  bo 
safely  left  for  the  winter,  its  present  state  being  about  as  follows: 

The  total  length  of  the  dike  is  2,300  feet;  of  this  length  about  600  feet  (300  feet  at 
either  end  where  the  dike  joins  the  mud  flats^  is  fully  completed,  being  filled  with 
brush  to  the  proper  height  and  weighted  with  rock.  One  thousand  feet  of  the 
remaining  portion  was  fully  filled  and  weighted  with  rock,  which  drove  the  filling 
below  the  low-water  surface  and  necessitated  a  second  filling,  which  was  done  and 
again  weighted,  the  crest  of  which  filling  now  stood  at  a  level  about  4  feet  above 
mean  lower  low  water. 

This  portion  of  the  dike  was  lined  with  3  by  8  inch  planks  running  longitudi- 
nally ;  two  such  strips  being  spiked  to  the  piles  8  inches  apart  and  below  the  inside 
top  wales. 

The  high  stage  of  the  water  would  not  admit  of  this  lining  being  carried  lower. 

About  400  feet  of  the  then  remaining  part  was  filled  with  brush  to  a  height  of 
about  2  feet  above  mean  lower  low  water.  P^or  a  part  of  this  length  the  (Tike  is 
lined  with  one  strip  of  3  by  8  inch  planks  spiked  to  the  piles,  parallel  and  8  inches 
below  the  top  inside  waling  piece.  The  remainder  of  the  diKe  is  unlined.  This 
filling  was  weighted  with  rock,  its  crest  being  then  about  level  with  moan  lower  low 
water. 

This  leaves  the  remaining  part  of  the  dike,  about  300  feet,  unfilled,  the  mattress 
only  covering  this  part. 

The  average  deptn  of  water  originally  at  this  place  (the  unfilled  gap)  was  about 
10  feet;  the  thickness  of  the  mattress  is  about  5  feet,  thus  leaving  about  5  feet  of 
w^ater  on  top  of  the  mattress  at  a  mean  lower  low-water  level. 

The  continued  rough  weather,  causing  the  heavy  swells  to  break  at  the  dike,  has 
caused  the  rock  weighting  this  filling  to  fall  ofi:'  the  filling  to  the  mattress  below 
the  surface  of  the  water. 

The  filling  is  now  quite  water-logged  and  heavily  impregnated  with  sediment  and 
sand,  which  destroy  its  buoyancy  and,  save  a  few  loose  bundles  on  top,  does  not 
float.  To  further  insure  this  dike  against  spreading,  cross-ties  of  4  by  4  inch 
lumber,  8  feet  long,  were  spiked  with  8-inch  boat  spikes  to  the  pile,  the  brace  being 
transverse  to  the  line  of  dike.     These  braces  occur  at  6  feet  intervals. 

These  braces  serve  a  secondary  purpose,  that  of  holding  the  brush  filling  from 
being  pounded  out  of  the  dike  by  the  action  of  the  waves. 

A  bolt  passes  through  both  the  outside  and  inside  wales  at  intervals  of  6  feet; 
each  bolt  also  passing  through  a  pile.  This  bolt  is  of  best  quality  ordinary  iron, 
three-quarters  inch  in  diameter,  fitted  with  the  ordinary  head  and  nut. 

The  bolting  securely  binds  the  piles  in  each  row  to  the  adjacent  piles,  which  rows 
are  securely  tied  by  cross  braces  of  4  by  4  inch  lumber  every  6  feet. 

The  bolts  passing  through  these  wales  also  prevent  heavy  drift  which  might 
strike  the  dike  from  ripping  off"  the  lumber,  and  also  helps  the  spikes  support  any 
drift  which  might  lodge  on  top  of  the  dike  until  it  is  carried  oft*  by  the  succeeding 
high  tide. 

This  is  the  condition  in  which  the  dike  closing  the  middle  channel  was  left, 
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w  hick,  in  my  judgment^  is  such  that  no  serious,  if  any,  damage  can  be  done  to  it, 
except  by  some  unnatural  cause. 

The  following  table  shows  the  amount  of  material  received  and  used  in  the  eon- 
struct  ion  of  the  dikes  in  Grays  Harbor,  from  April  1, 1893,  to  January  21, 1894,  inrith. 
the  cost  of  the  same : 


Articles. 


Pninjf 

Fa8ciue» 

R<MJk 

Wire 

SaiMl  bA28 

Half-ineuchaiB. 

Lumber 

Spikes , 

Bolts 


Total. 


Unit. 


Linear  feet . 

Cords 

Tons 

Poimda 


PcHinds 

Feet,B.  M. 
Focuids 


Qtumtity. 


77,524 
11.008 
13, 236. 08 
17,353 
5. 362 

sea 

213, 314 
12,000 
3>130 


Rate  per 
unit. 


$0.06 

2.45 

.59 

.029 

.08 


^Vmoaat. 


I      10.50 

.03 

I  .18 


$6,201. 

28,970. 

7»80». 

503. 

428. 

49. 

2,239. 

37a 

5«3. 


93 
70 
27 


4» 


I 


45,145.23 


It  is  estimated  that  to  fully  complete  the  middle  channel  dike,  and  to  repair  any 
possible  damage  which  may  have  been  done  daring  the  winter,  the  sum  of  $5,000  ia 
necessary. 

The  following  shows  the  length  of  dike  begun  on  Grays  Harbor: 

Feet. 

Tangent  No.  1  of  main  dike  (completed) 2,581 

Tangent  No.  1  of  shore  protection  (completed).. 300 

Tangent  No.  2  of  main  dike  (completed) 1,950 

Tangent  No.3  of  main  dike  (completed) - 1,335 

Tangent  No.  4  of  main  dike  (completed) 1, 420 

Mattress  sill  of  main  dike  (completed) 1,000 

Middle  channel  dike  (^incomplete) 2,300 

Total  length  of  structure .•. 10,786 

Total  cost  of  structure  to  January  21,  1894 $45,145.23 

Estimated  cost  of  completed  structure 5,  OCO.  00 

Total  cost  of  completed  structure 50, 145. 23 

Total  length  of  dike,  10,786  feet. 
Total  cost  per  foot  of  stmctare,  $4.05. 

The  above  is  the  cost  of  the  material  in  place,  and  does  not  include  any  expenses 
for  engineering,  superintendence,  or  office. 

In  conclusion  I  have  the  honor  to  speak  of  the  work  and  ways  of  the  contractor. 
This  work  drugged  along  much  longer  thau  it  should  have  done,  the  contractor  being 
away  from  the  work  about  95  per  cent  of  the  time  and  leaving  no  one  in  charge  who 
had  the  authority  to  increase  or  diminish  the  force  of  workmen.  This  b^ing  the  case, 
the  force  of  workmen  was  not  increased  at  a  time  when  everything  was  favorable  for 
work,  namely,  during  the  summer  months.  This  was  a  serious  mistake  on  the  part 
of  the  contractor,  and  made  through  mismanagement  or  ignorance,  or  both,  and 
undoubtedly  cost  him  many  dollars.  The  workmen  employed  were  nearly  all  of  a 
ow  grade  of  intelligence,  wliose  chief  aim,  as  in  such  cases,  was  to  do  as  Uttle  work 
as  they  possibly  could,  and  without  care  as  to  the  manner  of  doing  it. 

The  chief  object  of  the  contractor  appeared  to  be  simply  to  unload  and  get  rid  of 
the  material  as  rapidly  as  possible,  totally  regardless  of  care  in  placing  it  where 
required  and  in  the  proper  place.  This  spirit  made  the  duties  of  the  inspector 
greater,  and  necessitated  greater  vigilance  about  the  work. 

The  material  furnished  and  the  work  done  is  in  every  respect  first-class. 

The  work  was  iinally  suspended  January  20, 1894, 

/i(jirrey.~In  September,  1893,  I  made  a  survey  of  the  river  and  harbor  in  the  vicin- 
ity of  the  dikes  for  the  purpose  of  noting  the  then  existing  character  of  the  bottom 
af  the  river,  and  for  a  record  to  use  for  comparison  with  future  surveys. 

The  effect  on  tho  river  caused  by  the  construction  of  these  dikes  can  thus  be 
determined. 

The  following  changes  are  noted  in  the  river  and  harbor  since  April,  1893,  espe- 
cially at  Cow  Point  Bar  shoal. 

In  Apjil,  1893,  tho  ruling  depth  of  water  over  this  bar  at  a  zero  stage  of  the  tide 
was  6  feet,  the  bottom  of  the  river  being  soft.  Soundings  taken  over  this  same  bar 
in  January,  1894,  show  the  ruling  depth  of  water  to  be  about  8.5  feet,  th^  bottom 
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then  being  quite  hard,  indicating  its  oharaoter  as  that  of  compact  sand.    Below  the 
month  of  the  Ploquiam  River  the  channels  have  very  decidedly  changed. 

At  this  point  the  north  channel  forks  and  causes  two  channels,  one  called  the 
north  channel,  the  other  called  the  south  channel  of  the  north  channel. 

In  April,  1893,  the  north  channel  was  the  deeper  channel  by  about  2  feet.  In  Sep- 
tember of  that  same  year,  it  was  found  that  the  south  channel  of  the  north  channel 
was  2  feet  deeper  than  the  north  channel. 

This  is  indicative  of  a  ^eater  volume  of  water  passing  up  and  down  tbis  channel 
than  formerly.  The  closing  of  the  middle  channel  has  caused  a  stronger  flood  tide 
to  pass  up  this  channel,  and  no  doubt  is  largely  the  cause  of  the  deepening  of  the 
water  at  this  point. 

The  completion  of  the  dike  at  Cow  Point  Bar  has  had  the  effect  of  turning  a  great 
volume  of  water,  hitherto  passing  to  sea  by  way  of  the  south  and  middle  channels, 
into  the  north  channel,  the  effisctof  which  on  Cow  Point  Bar  has  been  above  shown. 

Behind,  the  tangents  of  this  dike,  and  at  the  head  of  Rennies  Island,  deposits  of 
sand  and  sediment  are  being  made. 

Drift  which  hitherto  passed  down  the  south  channel  is  now  noticed  to  pass  almost 
entirely  down  the  north  channel.  It  is  claimed  by  some  of  the  steamboat  men  that 
the  time  of  high  water  is  longer  and  that  the  height  of  high  water  is  a  foot  greater 
than  formerly.  I  have  no  way  of  verifying  this,  however,  as  there  are  no  records 
showinp^  the  heights  that  have  occurred  at  Hoquiam  or  Aberdeen,  the  two  cities  in 
the  vicinity  of  the  works. 

Feet. 

Highest  water  observed  at  Hoquiam -f-14.2 

Lowest  water  observed  at  Hoquiam —  3. 1 

Difference  between  highest  and  lowest  waters 17. 3 

A  tide  gauge  was  established  at  Hoquiam,  Wash.,  the  zero  of  which  is  the  mean 
of  the  lower  low  waters,  the  same  plane  of  reference  as  adopted  by  the  U.  8.  Coast 
and  Geodetic  Survey. 

The  zero  of  this  gauge  was  arrived  at  by  a  series  of  low- water  readings  taken  for 
two  weeks  in  September,  1893,  the  necessary  correctionB  for  time  and  height  being 
applied  as  given  for  this  point. 

Very  respectfully,  your  obedient  servant, 

J.  M.  Clapp. 
Capt.  Thomas  W.  Syjuons, 

<7orj>«  of  EngineerB,  U,  S,  A. 


COMHKRCIAL  STATISTICS. 

Grays  Harbor  is  in  the  collection  district  of  Pnget  Sound.  Aberdeen  is  a  subport 
of  entry.  The  nearest  light-house  is  at  Toke  Point,  Cape  Shoalwater,  14|  miles 
south  of  the  entrance.  The  site  for  a  new  light-house  has  recently  been  selected  on 
Petersons  Point  at  south  entrance  to  the  harbor. 

The  following  returns  relative  to  the  commerce  of  Grays  Harbor  and  Chehalis 
River  are  furnished  by  Mr.  W.  B.  Mack,  secretary,  Aberdeen  Chamber  of  Commerce, 
and  are  for  the  fiscal  year  ending  June  30,  1894. 

In  sending  the  estimate  of  imports  no  details  were  sent,  and  Mr.  Mack  states  that 
no  record  was  kept  of  separate  items.  The  quantity  and  value  of  imports  is  proba- 
bly excessive. 

Arrivals  and  departures  of  vessels, — The  number  of  vessels  of  all  descriptions  cross- 
ing in  over  the  bar  during  the  year  was  251 ;  the  numVer  crossing  out  was  255. 
Maximum  draft  of  loaded  vessels,  17.5  feet.  Minimum  draft  of  loaded  vessels,  12 
feet.    Of  the  clearances,  nearly  one-half  of  the  above  number  carried  lumber. 
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Exports  and  impori$. 


Articles. 


EXPORTS. 

Lnmbor  (8C,5OO,0O0  fef^t,  B.  M.) tons. . 

Salmon,  f rmh do . . . 

Salmon,  barrels do. . . 

Salmon,  canned do... 

Shingles do. . . 

Potatoes,  fruit,  and  forage do. . . 

Hides do... 

Basket  material  and  manufactured  stock tons. . 

Total do... 

IMl*OHT8. 

General  merchandise,  machinery,  pig  iron,  etc ..  tons . 


Quantity. 

Value. 

Remarks. 

216,250 

$865,000 

Vessel  shinments. 

290 

16,000 

Do. 

80 

1.100 

Do, 

727 

71,400 

Do. 

10.620 

165,200 

Do. 

250 

4.500 

Do. 

35 

2,800 

Do. 

6,600 

22.000 

Do. 

233,802 

1, 148. 000 

68,300 

2,073,500 

SUMMARY. 


Total  exports . . 
Total  imi>orts  . 


Tons. 


EsiimAted 
yalue. 


233,802  >    $1,148,000 
68,800  I      2.073,500 


Chehalia  Rirer  traffic, — The  number  of  river  and  bay  steamers  plying  on  the  Che- 
halis  River  and  Grays  Harbor  during  the  year  was  7,  exclusive  of  tugs. 

Average  amount  of  freight  carried  bv  each  boat  per  day  was  5  tons.  This  does 
not  include  lumber,  cordwood,  live  stock,  etc.,  delivered  on  scows. 

Estimated  number  of  passengers  carried  by  steamers  on  the  river  and  harbor  dur- 
ing year,  80,000. 

No  vessels  were  built  since  last  report,  but  plans  for  a  schooner  are  now  being 
prepared. 

yew  industries  (reported  by  Mr.  Mack). — One  hasket  factory,  a  number  of  shingle 
mills,  a  tub  and  pail  factory,  a  smoked-fish  factory,  and  one  sawmill  have  been 
added  during  the  past  year.  Nearly  all  of  the  mills  have  taken  advantage  of  the 
dull  times  and  lower  wages  to  make  extensive  improvements  to  their  plant,  and  a 
general  revival  of  business  will  show  a  large  increase  of  lumber  and  shingle  ship- 
ments. 

The  inner  harbor  has  been  greatly  improved  by  the  system  of  dikes  recently  con- 
structed by  the  Government. 

The  steamers  Point  Loma  and  Cosmopolis  make  regular  semimonthly  trips  between 
Grays  Harbor  and  San  Francisco,  carrying  freight  and  passengers. 

The  coastwise  steamers  Tillamook,  Xetcsboy,  and  Del  fforte  also  run  to  this  harbor^ 
bringing  in  general  merchandise  and  carrying  out  lumber. 

Only  a  small  amount  of  agricultural  and  farm  produce  is  at  present  shipped  out. 


U  U  14. 

IMPROVEMENT  OF  CHEHALIS  RIVER,  WASHINGTON. 

Description  of  original  condition, — The  portion  of  the  Chehalis  River 
that  it  is  possible  to  uavigate  is  about  90  miles  in  length  from  Claqnato 
to  its  mouth.    This  may  well  be  considered  in  three  sections: 

1.  From  the  mouth  to  Montesano,  a  distance  of  15  miles,  there  is 
about  18  feet  of  water  at  high  water,  and  coasting  vessels  traverse  this 
portion  of  the  river. 

2.  From  Montesano  to  Elma,  16  miles,  the  river  is  slightly  affected 
by  the  tides,  and  has  in  general  sufficient  water  for  light-draft  boats. 
But  navigation  is  obstructed  by  logs  and  fallen  trees  and  in  summer 
by  a  scarcity  of  water  on  the  bars. 
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3.  Above  Elina  the  river  is  practically  blockaded  duiing  the  summer 
and  fall  by  snags  and  a  gfeueral  lack  of  water.  At  this  time  the  river 
is  a  succession  of  shoals  and  pools.  On  many  of  the  shoals  the  depth 
is  reported  to  be  only  from  6  to  12  inches. 

Flan  of  imjyrovemeiit, — The  plan  of  improvement  contemplates 
removal  of  snags,  overhanging  trees,  jams,  drift  heaps,  shoals,  and 
other  obstructions  to  navigation  which  may  from  time  to  time  accumu- 
late. 

The  cost  of  the  work  is  indefinite. 

APPKOPRIATIONS. 

Act  of— 

August  2,  1882 $3,000 

July  5,  1884 2,500 

August  5,1886 2,500 

August  U,  1888.^ : 2,000 

September  19,  1890 3,000 

Total 13,000 

Ajnount  expended  to  June  30,  1893. — The  amount  expended  to  June 
50,  1893,  was  $10,848.43. 

Results  obtained  to  June  30,  1893. — The  river  from  Montesano  to  its 
mouth  was  kept  open  and  free  from  troublesome  snags. 

Amount  expended  during  fiscal  year  ending  June  30, 1894. — The  amount 
expended  during  fiscal  year  ending  June  30, 1894,  was  $1,654.73. 

Results  obtained  to  June  30, 1894. — During  September  and  October, 
1893,  the  river  from  its  mouth  to  Montesano  was  cleared  of  troublesome 
snags. 

Report  of  operations. — When  the  river  reached  a  proper  stage  in  the 
fall  of  1893  arrangements  were  made  to  go  over  the  river  and  remove 
the  snags  which  had  accumulated  during  the  past  year.  The  work 
was  put  in  charge  of  Mr.  John  Zug,  who  proceeded  to  Hoquiam,  Wash- 
ington, on  the  6th  of  September,  and  during  the  next  two  days  made 
an  examination  of  the  river  as  far  up  as  Montesano,  and  found  the  chan- 
nel obstructed  in  many  places  by  snags,  stumps,  and  overhanging  trees. 
Arrangements  were  made  for  the  use  of  the  steamer  Montesano  to  do 
the  work,  and  it  was  accordingly  fitted  up  for  the  purpose  with  the 
necessary  tools  and  appliances.  A  10-horse  power  donkey  engine  was 
mounted  on  the  forward  deck  to  furnish  the  necessary  power  for  hoisting. 

The  following  method  of  removal  was  adopted:  A  heavy  iron  chain 
with  links  1  inch  in  diameter  was  placed  around  the  snag  and  one  end 
passed  through  a  ring  in  the  other  end.  The  snag  was  thus  held  tightly 
by  the  chain  which  was  then  attached  to  an  iron  hook  at  the  end  of  a 
5-inch  line  made  fast  to  a  bit  in  the  bow  of  the  steamer.  The  propel- 
ling power  of  the  steamer  was  in  most  cases  sufficient  to  loosen  the 
snag.  The  bight  of  the  line  was  then  passed  through  a  snatch  block, 
which  was  made  fast  to  a  tree  or  stump  on  shore,  and  the  snag  thus 
hauled  up  on  the  bank. 

Several  snags  by  reason  of  their  great  size  or  inaccessibility  could 
not  be  removed  by  the  above  method.  It  was  necessary,  therefore,  to 
break  them  up  by  blasting.  From  20  to  50  pounds  of  No.  2  giant  pow- 
der was  used  with  success  in  each  case,  the  broken  fragments  usually 
floating  away  with  the  current.  Several  overhanging  trees  which 
obstructed  the  river  by  accumulating  and  holding  drift  were  removed. 

There  is  no  navigation  of  the  river  above  Montesano,  so  no  work  was 
done  above  that  point.  The  most  obstructive  and  dangerous  snags 
were  in  a  sharp  bend  of  the  river  just  below  Montesano.  These  required 
much  care  and  time  for  their  removal,  as  they  could  not  be  found  except 
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at  low  tide.  There  were  also  quite  a  number  of  snags  in  the  vicinity  of 
the  Ghehalis  Boom,  which  is  about  midway  between  Montesano  and 
Cosmopolis.  Other  solitary  snags  were  found  in  various  places  as  far 
down  as  Grays  Harbor  City. 

Low  tides  and  fine  weather  favored  the  progress  of  the  work,  during 
most  of  the  time.  The  actual  work  accomplished  occupied  twenty- 
three  days,  namely,  from  the  19th  of  September  to  the  14th  of  October, 
exclusive  of  Sundays.  The  river  was  left  free  of  snags  and  like  obstruc- 
tions. 

Recominenilations  and  remarks, — The  Ghehalis  Eiver  is  a  highway  of 
commerce  which  is  so  situated  that  it  must  necessarily  from  time  to  time 
become  obstructed  by  snags.  To  keep  it  open  and  remove  dangers  to 
navigation,  it  is  necessary  to  go  over  it  once  a  year  and  remove  these 
obstructions.  Some  years  these  amount  to  but  little,  but  if  violent 
freshets  have  prevailed  dangerous  snags  may  accumulate  in  great 
numbers. 

There  has  been  no  appropriation  for  the  Ghehalis  Kiver  siiice  1890, 
when  $3,000  was  appropriated. 

An  appropriation  of  $2,000  is  recommended  for  this  work,  which  it 
is  believed  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30, 1896. 

Future  operatioTis. — It  is  expected  that  if  money  is  available  during 
the  fall  of  1894,  to  go  over  the  river  again  and  remove  any  bad  snags. 

Money  statement. 

July  1,  1893,  balance  unexpended $2, 151. 57 

June  30,  1894,  amount  expended  during  fiscal  year 1, 654. 73 

July  1,  1894,  balance  unexpended 496. 84 

{Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMKRCIAL  STATISTICS. 


The  commercial  statistics  of  the  Ghehalis  River  are  given  in  the  report  on  ''  Improv- 
ing Grays  Harbor  and  Ghehalis  River,  Washington." 


UU15. 

IMPROVEMENT  OF  HARBOR  AT  OLYMPIA,  WASHINGTON. 

The  first  appropriation  for  this  work  was  made  in  the  river  and  har- 
bor act  approved  July  13, 1892. 

Description  of  original  condition, — Olympia  is  situated  at  the  head  of 
Budd  Inlet.  The  upper  end  of  this  inlet  is  badly  shoaled.  The  shoals 
extend  from  the  heart  of  the  city  at  Fourth  street  bridge  for  a  distance 
of  8,750  feet  to  a  depth  of  12  feet  at  low  water  in  Budd  Inlet.  This 
has  necessitated  the  building  of  long  wharves  out  to  the  deep  water, 
the  maintenance  of  which,  due  to  the  ravages  of  the  ta:^do,  is  very 
expensive.  The  alternative  of  this,  i.  e.,  boats  coming  and  going  only 
at  high  tide,  causes  great  inconvenience. 
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Plan  of  improvement. — It  is  proposed  by  the  plan  of  improvement 
adopted  to  dredge  a  channel  250  feet  wide  and  12  feet  deep  at  the  mean 
of  the  lower  low  waters  from  the  vicinity  of  the  Fourth  street  bridge  to 
deep  water  in  Budd  Inlet. 

The  estimated  cost  of  the  work  is  $275,000. 

APPROPRIATION. 

Act  of  July  13, 1882 $35,000 

Amount  expended  to  June  30j  1893. — ^The  amount  expended  to  June 
30, 1893,  was  $2,313.26. 

Results  obtained  to  June  30 j  1893, — ^The  active  work  of  dredging  was 
commenced  June  2, 1893,  and  was  in  progress  at  the  end  ol  the  year. 
No  results  other  than  the  commencement  of  the  work  had  been  obtained. 

Amount  expended  during  fiscal  year  ending  June  30^  1894. — The  amount 
expended  during  the  fiscal  year  ending  June  30, 1804,  was  $32,069,47. 

Results  obtained  to  June  30 j  1894. — ^A  channel  6  feet  deep  at  low  water 
has  been  dredged  from  Fourth  street  bridge  to  deeper  water  in  Budd 
Inlet.  This  channel  as  dredged  is  7,645  feet  long,  and  generally  125 
feet  wide.  For  1,500  feet  at  the  upper  or  city  end  of  the  channel,  the 
width  was  reduced  to  105  feet  in  order  to  keep  the  amount  of  dredging 
within  the  limit  allowed  by  the  appropriation.  The  Capitol  Waterway 
was  excavated  to  the  width  of  90  feet  as  far  as  the  bridge. 

A  plat  is  herewith  which  shows  the  situation  at  Olympia  and  the 
channel  dredged.  In  reality  the  channel  as  dredged  is  10  to  20  feet 
wider  than  as  shown. 

Report  of  operations. — Thedredging  operations  were  in  progress  at  the 
beginning  of  the  fiscal  year  and  continued  until  September  15,  1893. 
In  all  237,805.73  cubic  yards  were  excavated  from  within  the  designated 
limits.  The  work  was  done  with  a  Bowers  dredge,  and  most  of  the 
material  was  deposited  under  and  near  the  Long  Wharf.  The  materia 
from  the  upper  end  was  deposited  under  some  of  the  neighboring  wharves 
behind  bulkheads  built  by  the  owners  for  their  retention. 

Recommendations  and  remarks^ — The  plan  for  the  work  at  Olympia 
calls  for  a  channel  250  feet  wide  and  12  feet  deep  at  low  water  from  the 
vicinity  of  the  Fourth  street  bridge  to  deep  water  in  Budd  Inlet.  The 
estimated  cost  of  the  work  is  $275,000. 

This  estimate  was  based  upon  a  price  of  20  cents  per  cubic  yard  for 
dredging.  As  a  much  lower  price  has  been  obtained  for  doing  the  work 
already  let,  and  as  it  is  fair  to  suppose  that  this  lower  price  will  be  main- 
tained, it  is  hoped  and  believed  that  the  entire  work  can  be  completed 
at  a  cost  considerably  less  than  the  first  estimate. 

Olympia  is  the  capital  of  Washington,  a  growing  and  thriving  city 
and  a  distributing  point  by  water  for  many  points.  The  State  is  about 
to  build  a  new  and  expensive  capitol  building,  which  will  require  the 
transportation  of  a  large  amount  of  material.  The  completion  of  the 
channel  to  its  full  width  and  depth  in  the  shortest  time  practicable  is 
desirable  in  the  interest  of  commerce. 

It  is  estimated  that  $100,000  can  be  profitably  expended  on  the  work 
during  the  coming  fiscal  year. 

Future  operations. — Witli  any  future  appropriations  the  first  work 
done  should  be  the  completion  of  the  channel  to  the  full  width  of  125 
feet  at  the  upi)er  end  and  the  excavation  of  a  ba&in  to  enable  boats  to 
turn,  all  to  the  depth  of  6  feet  at  low  water. 

The  report  of  Mr.  John  E.  Savage,  assistAnt  engineer,  in  personal 
charge  of  the  work,  is  herewith. 
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Money  atatemenU 

July  1,  1893,  balance  unexpended $32,  686.74 

June  30,  1894,  amount  expended  during  fiscal  year 32,  669. 47 

July  1,  1894,  balance  unexpended 17.27 

{Amount  (estimated)  required  for  completion  of  existing  project 240, 000. 00 
Amount  that  can  be  profitably^  expended  in  fiscal  year  ending  June  30,1896  100, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF  MR.  JOHN  R.   SAVAGE,   ASSISTANT   ENGINEER. 

Portland,  Oreg.,  Fehruary  S,  1894. 

Captain:  I  have  the  honor  to  submit  herewith  the  report  of  operations  in  Improv- 
ing Olympia  Harbor,  Washington,  during  the  present  fiscal  year,  under  the  r^ppro- 
priation  of  $35,000  by  the  river  and  harbor  bill  of  July  13,  1892. 

On  June  22,  1893,  was  submitted  the  report  of  operations  for  the  fiscal  year  ending 
June  30,  1893,  in  which  the  preliminary  survey  for  the  computation  of  quantities  was 
described  as  also  the  means  used  in  locating  the  channel,  together  with  a  brief 
description  of  the  operations  of  the  Bowers  dredge.  No.  3,  during  the  month  of  June. 
1893. 

Geiffer  Sl  Zabrlskie  proposed  and  contracted  to  construct  a  dike  and  do  the  neocs- 
sary  dredging  at  the  rate  of  13  cents  per  cubic  yard  measured  in  place.  The  Bowers 
Dredging  Comjiany  in  turn  entered  into  a  contract  with  Gei^er  &,  Zabriskie  to 
assume  their  obligations  and  do  the  dredging  required.  In  view  however  of  the 
ability  of  the  Bowers  dredge  to  remove  the  excavated  material  to  considerable  dis- 
tances, it  was  decided  to  relieve  the  contractors  from  the  necessity  of  building  the 
dike,  in  consideration  of  their  placing  the  excavated  material  under  the  Long  wharf 
of  Olympia,  which  is  on  an  average  about  720  feet  from  the  center  of  the  dredged 
channel. 

From  the  south  line  of  Second  street,  in  Olympia,  the  southern  boundary  of  the 
main  waterway,  to  the  outer  or  north  end  of  the  dredged  channel  is  a  distance  of 
7,090  feet. 

The  work  of  dredging  was  started  Juno  2,  1893,  on  the  outer  end  of  this  cut,  the 
the  dredge  working  to  tne  south  or  toward  the  city  of  Olympia.  In  this  portion  of 
the  channel— from  opposite  the  end  of  the  Long  wharf  to  the  north  end  of  the 
channel — the  dredged  material  was  carried  on  pontoons  about  700  feet  to  the  east  of 
the  channel,  which  made  the  place  of  deposit  about  on  a  line  with  the  Long  wharf. 
As  soon,  however^  as  tlie  pipe  line  would  reach  to  the  Long  wharf,  the  excavated 
material  was  deposited  under  and  around  the  wharf. 

As  a  very  considerable  portion  of  the  excavated  material  consisted  of  broken 
shells  and  heavy  black  sand,  the  dump  heaps  were  of  a  very  solid  nature  and  made 
very  fine  iilling  around  the  old  and  worn-out  piles  of  the  Long  wharf. 

By  means  of  water  levels  from  the  gauges  established  on  Percival's  dock  and  the 
Long  wharf,  known  heights  or  levels  were  designated  on  the  survey  or  channel  piles, 
and  thus  the  dredging  gauges  were  set. 

The  computation  ot  the  amount  of  dredging  required  for  a  channel  6  feet  deep  at 
extreme  low  water  and  125  feet  wide  at  the  bottom,  from  the  south  line  of  Second 
street  north,  showed  241,221.33  cubic  yards,  which  at  13  cents  per  cubic  yard  would 
cost  $31,358.77.  Now,  $31,000  was  the  amount  designated  to  be  expended  upon 
dredging,  thus  it  will  oe^een  that  the  above  amount  of  dredt^ing  could  not  be  done, 
hence  it  was  necessary  to  narrow  the  channel.  It  was  also  desired  to  excavate  the 
Capitol  waterway  from  Second  street  to  the  Fourth  street  bridge,  hence  the  bottom 
width  of  the  channel  was  made  1(^  feet,  instead  of  125  feet,  on  the  1,500  feet  of  the 
channel  north  of  the  south  side  of  Second  street,  the  east  side  of  the  channel  all 
along  being  at  the  east  side  of  the  main  waterway. 

From  the  south  side  of  Second  street  to  the  north  side  of  Fourth  street,  the  Cap- 
itol waterway  was  excavated  with  a  bottom  width  of  90  feet,  the  east  side  of  the 
dredged  channel  being  on  the  east  line  of  the  waterway.  The  total  amount  of 
dredging  on  the  lines  as  described  above,  was  237,805.73  cubic  yards. 

The  work  of  dredging  was  started  June  2,  1893,  and  from  that  date  until  its  com- 
pletion, September  15,  the  work  was  prosecuted  almost  continuously,  Sundays,  of 
course,  excepted.  The  progress  of  the  work  was  often  delayed  by  the  hardness  of 
the  material,  but  fortunately  these  hard  places  seemed  only  to  be  in  spots,  outside  of 
which  no  better  cutting  could  be  desired  as  the  material  was  then  mostly  sand  and 
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mnd.  The  sand  was  generally  heavy  and  black,  covered  with  about  2  feet  of  mud, 
and  all  through  the  sand  was  encountered  a  large  quantity  of  broken  shells.  In 
some  places  where  these  shells  were  especially  numerous,  they  seemed  to  become 
cemented  and  formed  the  hard  spots  spoken  of  above.  These  spots  were  generally 
from  3,000  to  5,000  feet  noi*th  of  the  south  side  of  Second  street. 

The  cutter  used  on  the  end  of  the  suction  pipe  was  not  adapted  to  the  breaking 
np  of  such  hard  material  and  hence  the  hard  bank  could  not  be  removed  as  rapidly 
as  it  should  have  been.  In  fact  at  one  time  the  delay  was  so  great  that  it  was 
attempted  to  break  up  this  hard  material  bv  exploding  charges  of  dynamite,  but  the 
attempt  was  not  successful,  principally,  I  think,  because  the  dynamite  was  not  used 
and  placed  properly. 

The  dredge  continued  to  work  south  until  August  20,  by  that  date  excavating 
6,550  feet  of  the  channel,  and  on  August  21,  the  excavation  between  Hoar's  and  Ellis's 
docks,  from  Third  to  Fourth  streets,  was  started  and  the  excavated  material  used  for 
filling  some  of  the  neighboring  wharves,  for  which  the  Bowers  Dredging  Company 
received  a  small  amount,  supposed  to  be  about  6  cents  per  cubic  yard,  but  as  no  close 
account  was  kept  of  the  yardage  the  payments  were  usually  so  much  for  the  job. 

Upon  the  completion  of  the  above  portion  of  the  Capitol  waterway,  the  dredge 
was  faced  north  and  the  work  continued  toward  the  place  where  the  dredging 
stopped  August  20. 

The  following  shows  tho  yardage  excavated  per  month  and  the  length  of  the  chan- 
nel completed : 


Month. 

Excavation. 

Length  of 

channel 
completed. 

June 

Cubit  yardt. 
70.000 
75,600 
66,500 
25,806.73 

Feet, 
3,400 

July 

1,860 

August 

1,820 
565 

September  ltol5 , 

Total 

237,805.73 

7,645 

In  these  four  months  the  dredge  worked  ninety-one  days  and  excavated  237,805.73 
cubic  yards,  whence  the  average  excavation  per  day  was  2,613  cubic  yards.  This 
average  really,  I  suppose,  was  about  2,700  cubic  yards  per  day,  as  several  days  were 
lost  by  minor  breakdowns  and  in  moving  around.  Considerable  delay  also  ensued 
by  reason  of  the  pontoons  and  floats  going  aground,  which  usually  necessitated  the 
stoppage  of  the  main  pump. 

The  amout  of  excavation  with  which  the  contractors  are  credited  does  not  amount 
to  more  than  75  per  cent  of  the  actual  amount  of  material  removed ;  this  extra 
amount  being  due  to  the  fact  that  the  cut  was  both  wider  and  deeper  than  the  con- 
tract called  for.  It  was  considered  more  economical  to  do  this  extra  amount  of  work 
than  to  risk  the  necessity  of  going  over  the  work  and  trimming  up  the  shoal  spots. 
Where  the  contract  called  for  a  channel  125  feet  wide  at  the  oottom,  the  Bowers 
Dredging  Company  left  one  150  feet  in  width,  and  where  105  feet  was  called  for.  the 
breadth  was  similarly  25  feet  greater,  and  in  almost  every  part  of  the  length  of  this 
dredged  channel  the  depth  is  from  1  to  2  feet  greater  than  called  for. 

Betaining  dredged  material. — In  retaining  some  of  the  dredged  material  used  for 
filling  some  of  the  docks  and  wharves  in  01>  mpia,  a  cheap  and  effective  bulkhead 
was  used  which  some  time  might  be  useful  in  retaining  dredged  material  at  this  or 
other  places.  It  consisted  merely  of  a  row  of  piles  about  8  feet  apart,  behind  which, 
as  the  fill  raised,  were  placed  the  tops  of  young  evergreen  trees.  The  bottom  width 
was  made  equal  to  the  height  intended  and  the  brush  was  always  kept  just  a  little 
higher  than  the  fill,  the  brush  being  weighted  with  the  sand  to  keep  it  in  place.  At 
times  it  was  necessary  to  use  hay  or  straw  to  stop  leaks  or  to  make  the  retaining 
wall  tighter.  In  this  manner  lots  and  docks  were  filled  as  much  as  10  feet  and  the 
cost  of  this  retaining  levee  did  not  exceed  $2  per  linear  foot.  The  construction 
should  last  several  years,  in  Olympia  at  least,  where  the  teredo  is  not  nearly  so 
destructive  as  at  other  points  on  Puget  Sound. 

Completion  of  project. — The  project  for  the  improvement  of  Olympia  Harbor,  Wash- 
ington, as  designerl  September  19,  1891,  is  not  exactly  conformable  with  the  present 
state  of  affairs,  as  since  that  date  harbor  lines  have  been  established,  but  the  main 
features  of  the  project  can  be  easily  adjusted  to  the  present  conditions.  The  pro* 
iect  calls  for  a  channel  12  feet  deep  at  low  water  to  Fourth  street  bridge,  with  a 
Dottom  width  of  250  feet.  The  x>roject  also  includes  a  basin  1,600  feet  long,  500  feet 
-wide  at  its  southern  end,  thence  tapering  to  250  feet,  1,600  feet  distant. 

From    computations  based  upon  the  U.  S.  Coast   and  Geodetic  Survey  map  of 
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Olympia  Harbor  of  1891,  and  from  the  sarvey  for  the  determination  of  qaantaties 
made  in  May,  1893, 1  hare  estimated  that  it  will  be  necessary  to  remove  840,000 eabie 
yards  to  complete  the  project,  which  with  the  237,805.73  cubic  yards  removed  uader 
the  appropriation  of  July  13,  1892,  makes  a  total  of  1,077,805.73  cubic  yards  of  exca- 
vation required  for  the  whole  project,  as  against  the  estimate  of  1,141,575  cubic  >axda 
of  September  19,  1891. 

The  present  channel  was  dredged  to  a  depth  of  6  feet  at  extreme  low  water  which 
is  the  same  as  the  U.  S.  Coast  and  Geodetic  Survey  datum  plane  of  1891,  of  the  mean. 
of  a  few  selected  lowest  low  waters.  This  datum  plaue  is  3.2  feet  above  the  zero 
of  the  U.  S.  Coast  and  Geodetic  Survey  tide  staff  or  1891,  a  description  of  which, 
witli  bench  marks,  is  on  file  in  this  office. 

To  complete  the  project  to  the  depth  of  the  present  channel  (6  feet  at  extreme  low 
water)  will  require  the  following  amounts  of  dredging: 

Cubic  yards. 

In  the  basin 190,000 

From  basin  to  deep  water 151,000 

Total 341,000 

Assuming  the  above  dredging  to  be  done,  to  complete  the  remainder  to  give  the 
full  depth  of  12  feet  at  extreme  low  water  will  require  the  following  amount  of 
dredging : 

Cubic  yards. 

In  Capitol  waterway 12,500 

In  the  basin 141,500 

From  the  basin  to  deep  water : 345,000 

Total 499,000 

From  above  (project  to  6  feet  depth) 341, 000 

To  complete  project 840,000 

Fnture  operations. — In  case  of  a  small  appropriation  in  the  future  I  would  recom- 
mend its  expenditure  in  the  dredging  of  the  basin  to  the  depth  of  6  feet  at  extreme 
low  water  aild  the  completion  as  far  as  possible  of  the  project  to  this  same  depth; 
leaving  the  completion  of  the  basin  and  channel  to  full  depth  to  later  appropria- 
tions. 

The  present  depth  of  6  feet  at  extreme  low  water  is  ample  for  the  present  com- 
mercial needs  of  Ol^nnpia,  and  when  last  seen  the  channel  showed  no  signs  of  filling. 
Very  respectfully,  your  obedient  servant, 

J.  K.  Savagb. 
Capt.  T.  W.  Symons, 

Corps  of  Engineers,  U,  S.  A, 


COMMERCIAL  STATISTICS. 

Olympia  is  in  the  collection  district  of  Puget  Sound.    The  port  of  entry  is  Tacoma. 

The  following  returns  relative  to  the  commerce  of  Olympia  Harbor,  Washington, 
were  compiled  by  Mr.  John  R.  Savage,  assistant  engineer,  and  are  for  the  fiscal 
year  ending  June  30,  1894 : 

Exports  and  imports. 


Articles. 

Quantity. 

Value. 

Articles. 

Quantity. 

Tont. 
3.500 
1,200 
800 

3,000 
390 
70 
150 

Value. 

EXPORTS. 

Logs  (10,000,000  feet,  B.M.).. 
LumlKT  (3,000,000  feet, B.  M.) . 

Tont. 
25,000 

6,000 

(*) 

(*) 

n 

940 

450 

100 

100 

500 

100 

12,800 

23 

25 

$45,000 

30,000 

10,500 

15,000 

25,000 

37,500 

9,000 

3,000 

1,000 

6,000 

3,000 

10,000 

2,500 

2.500 

IMPOSTS. 

General  merchandise 

Coal 

$175,000 
5,000 

Sftsh,  doors,  frames,  etc 

Machinery 

10  000 

Fruits,  fresh 

Logs   (1,500,000  feet,  B.M., 
for  local  mills) 

FotHtoes  anil  other  vegetables . 

6,750 

Oysters  (15,000  Backs) 

Clauis  ( 10,000  Harks) 

Oysters  (6,250  sacks) 

Clams  a  500  boxes^      

15.726 
1,350 
7  500 

Mussels  (2,000  sacks) 

Salmon  and  other  fish 

Total 

Ice        .                              . 

Hav  

9,110 

221,325 

Grain 

» 

Cordwood  (6.000  cords) 

Wooden  water  pipe 

Ironwork 

Total 

46,038 

200. 000 

^  Unknown. 
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Export$  and  imports — Continued. 
SUMMARY. 


Estimated 
valae. 

Total  exports 46,038  $200,000 

Total  importH 9,110  221,325 

Passengers  arrived  by  water  during  year 15, 000 

Passengers  departed  by  water  daring  year 15, 000 

Neio  industries, — The  Olympia  Door  and  Lxunber  Company  is  now  building  a  new 
Bawmill  on  the  east  channel  of  Olympia  Harbor  whose  daily  capacity  will  be  50,000 
feet,  B.  M.    The  bulk  of  this  output  will  probably  be  shipped  by  water. 


U  U  i6. 

IMPROVEMENT  OF  SWINOMISH  SLOUGH,  WASHINGTON. 

The  first  appropriation  for  this  work  was  made  in  the  river  and  har- 
bor act  approved  July  13,  1892. 

Description  of  original  condition. — Swinomish  Slough  is  a  tidal  slough 
connecting  the  waters  of  Saratoga  Passage  and  Skagit  Bay  on  the 
south  with  Padilla  Bay  on  the  north.  It  is  an  important  water  high- 
way furnishing  the  most  easterly,  the  shortest,  and  safest  route  for  the 
smaller  class  of  steamboats  between  the  northern  and  southern  waters 
of  Puget  Sound.  It  skirts  the  Skagit  delta,  the  richest  and  most  exten- 
sive agricultural  region  of  western  Washington.  It  is,  however,  shal- 
low and  crooked  in  some  portions,  and  the  approaches  to  it  are  across 
the  shallow  flats  of  Padilla  Bay  on  the  north  and  Skagit  Bay  on  the 
south. 

Swinomish  Slough  is  the  ordinary  meeting  placre  of  tlie  tide:?,  although 
at  times  the  tides  run  in  one  direction  entirely  through. 

The  ordinary  rise  and  fall  of  the  tides  in  the  slougli  is  about  8  feet. 
As  a  general  thing  throughout  the  slough  there  was  an  abundant  depth 
of  water.  Opposite  La  Conner  there  was  10  to  15  feet  at  low  water; 
just  south  of  La  Conner  this  increased  to  34  feet,  while  at  the  northern 
entrance  to  the  '^Ilole  in  the  Wall "  there  was  a  depth  of  40  feet  at  low 
water. 

Where  the  slough  widens  out,  and  esi)eci ally  where  the  Indians  have 
been  in  the  habit  of  putting  fish  traps,  this  deptli  decreases  so  that 
there  is  notpver  2  feet  at  low  water  in  any  practicable  channel.  What 
channel  there  is  is  very  crooked. 

At  the  northern  end  the  slough  opens  out  into  the  flats  forming  the 
southern  portion  of  Padilla  Bay,  in  the  midst  of  diked  land  and  marshes. 

At  the  southern  end  of  the  slough  there  are  two  passages  connecting 
the  slough  with  the  waters  of  Skagit  Bay.  These  passages  are  sepa- 
rated by  a  rocky  island  called  McGlinns  Island. 

The  east  passage  is  wide  and  shallow,  having  nowhere  more  than  2 
feet  of  water  at  low  water.  The  west  i)assage  between  McGlinns  and 
Fidalgo  islands  is  at  the  narrowest  place  220  feet  wide,  with  an  ample 
depth  of  water  for  all  purposes. 

This  short  and  crooked  passage  is  so  situated  with  high,  rocky  bluffs 
on  either  side  that  one  can  not  see  through  from  one  end  to  the  other. 
On  account  of  its  character  it  has  received  and  is  known  by  the  very 
descriptive  title  of  the  '*IIole  in  the  Wall." 

This  is  the  passage  used  almost  exclusively  by  steamers. 
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Plan  of  improvement^rThQplaji  of  improvement  adopted  is  to  dredge 
a  channel  4  feet  deep  and  100  feet  wide  from  deep  water  in  Saratoga 
Passage  across  the  Skagit  Flats,  through  the  shoals  of  the  slough  proper, 
and  across  the  flats  of  Padilla  Bay  to  deep  water,  and  to  build  pile- 
wattled  dikes  in  Skagit  and  Padilla  bays  to  direct  the  ebbing  and  flood- 
ing waters  through  the  dredged  channels. 

The  estimated  cost  of  the  work  is  $122,000. 

APPROPRIATION. 

Act  of  July  13,  1892 $25,000 

Amount  expended  to  June  30 j  1893, — The  amount  expended  to  June 
30, 1893,  was  $393.98. 

Results  obtained  to  June  30, 1893, — The  work  of  dredging  and  dike- 
building  to  the  extent  allowed  by  the  appropriation  was  under  contract^ 
but  had  not  yet  been  commenced. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1894. — The 
amount  expended  during  fiscal  year  ending  June  30,  1894,  was 
$23,380.57. 

Results  obtained  to  June  30,  1894. — A  wattled  pile  dike  was  con- 
structed 6,180  feet  long,  extending  from  a  i)oint  400  feet  west  from  the 
entrance  to  the  "Hole  in  the  WalF  to  a  point  300  feet  distant  from  the 
northwest  iK)int  of  Goat  Island. 

Also  a  channel  was  dredged  6,120  feet  long,  having  the  specified 
depth  of  4  feet  at  mean  lower  low  water,  or  2  feet  at  extreme  low  water, 
and  a  bottom  width  of  100  feet. 

This  channel  extends  from  the  "  Hole  in  the  Wall"  westwardly,  pass- 
ing just  north  of  Goat  Island. 

Report  of  operations. — The  work  was  done  under  contract  with  Geiger 
&  Zabriskie,  of  Tacoma,  Wash.  The  wattled  pile  dike,  6,180  feet  long, 
was  commenced  July  24,  1893,  and  completed  November  16, 1893.  It 
consists  of  piles  driven  6  feet  apart,  between  centers,  driven  to  or  cut 
off  at  mean  high  water.  Between  and  around  these  piles  fir  poles 
about  3  inches  in  size  at  the  butt  were  woven,  the  wattling  extending 
from  the  bottom  to  an  elevation  of  6  feet  above  mean  lower  low  water. 

The  dredging  was  done  by  the  Bowers  Dredging  Company.  The 
material  excavated  was  carried  to  the  north  side  of  the  wattled  dike 
and  deposited  from  100  to  150  feet  therefrom,  making,  as  far  as  pos- 
sible, a  unifonn  bank. 

The  dredging  commenced  September  24,  1893,  and  was  completed 
January  20, 1894.  The  long  time  occupied  in  the  work  was  due  to  the 
bad  weather  and  the  wrecking  of  the  dredge  in  a  storm.  The  total 
amount  of  excavation  within  the  prescribed  limit  was  86,585  cubic 
yards. 

Full  details  of  the  operations  are  given  in  the  report  of  Mr.  John  R. 
Savage,  assistant  engineer,  herewith. 

The  accompanying  tracing  shows  the  work  done  during  the  year 
and  that  which  it  is  proposed  to  do  with  subsequent  appropriations. 

In  June,  1894,  6  piles  with  whitened  cross  arms  were  driven  to 
mark  the  crooked  natural  channel  from  the  end  of  the  dredged  chan- 
nel to  Saratoga  Passage. 

Recommendations  aiid  remarJcs. — Swinomish  Slough  is  an  im{)ortant 
highway  for  commerce,  connecting  the  northern  and  southern  portions 
of  Puget  Sound,  forming  the  shortest  and  safest  route  between  them. 
It  passes  through  what  is  probably  the  most  fertile  and  productive  por- 
tion of  the  State  of  Washington.  Upon  it  is  situated  the  town  of  La 
Conner.  Very  great  inconvenience  is  experienced  by  boats  using  ttie 
slough,  due  to  shallow  water. 
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It  is  very  desirable  that  "the  sloufjli  be  fully  opened  with  the  least 
delay  practicable,  and  it  is  therefore  recommended  that  the  full  amount 
to  complete  the  project  be  appropriated,  namely,  $97,000.  This  would 
be  diminished  by  any  amount  ai>propriated  during  the  present  session 
of  Congress. 

Future  operations. — With  future  appropriations,  the  work  which  it 
will  probably  be  found  most  advantageous  to  do  first  will  be  the  build- 
ing of  an  intercepting  pile  dike  from  Goat  to  Ika  islands,  and  the  recti- 
fication of  the  channel  from  the  "Hole  in  the  Wall"  ta  La  Conner. 
This  will  require  a  channel  to  be  dredged  from  McGlinns  Island  to 
Gallahers  Point  on  the  main  shore,  and  the  building  of  a  dike  to  retain 
the  dredged  material  and  to  shut  off  the  channel  east  of  McGlinns 
Island. 

If  sufiicient  money  is  available  it  will  also  be  used  to  complete  the 
dike  and  channel  hitherto  constructed  out  to  deep  water  in  Saratoga 
Passage. 

The  report  of  Mr.  John  R.  Savage,  assistant  engineer,  in  personal 
charge  of  the  work,  is  herewith. 

Money  statement, 

July  1,  1893,  balance  unexpended $24,606.02 

June  30,  1894,  amount  expended  during  fiscal  year 23, 380. 57 

July  1,  1894,  balance  unexpended 1,  225. 45 

{Amount  (estimated)  required  for  completion  of  existing  project 97, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  97,  000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  riA'er  and  ^ 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF   MR.  JOHN  R.  SAVAGE,  ASSISTANT   ENGINEER. 

Portland,  Oreg.,  February  16, 1894. 

Captain  :  I  have  the  honor  to  submit  herewith  the  report  of  operations  in  improv- 
ing Swinomish  Slough,  Washington,  during  the  present  fiscal  year  under  the  appro- 
priation of  $25,000  by  the  river  and  harbor  bill  of  July  13,  1892. 

The  original  contract  entered  into  November  28, 1892,  between  Capt.  Thomas  W. 
Symons  and  Geiger  &  Zabriskie,  to  do  certain  dredging  and  dike  construction  in 
the  northern  part  of  S^inomiHh  Slough  and  in  Padilla  Bay,  was  so  modified  April 
21,  1893,  that  the  location  of  the  work  was  changed  to  the  southern  end  of  the 
slough  and  the  Skagit  Bay  Flats  adjoining  thereto. 

In  the  latter  part  of  May,  1893,  a  careful  survey  was  made  of  the  locality  where 
the  channel  was  likely  to  be  located  and  the  lines  of  the  channel  and  dike  in  Skagit 
Bay,  as  decided  upon,  are  shown  on  the  map  herewith.  The  plane  of  reference  of  tlie 
soundings  shown  thereon  is  that  of  the  U.  S.  Coast  and  Geodetic  Survey,  viz,  the 
mean  of  a  few  selected  lowest  low  waters,  which  is  practically  extreme  low  water. 

The  mean  of  the  lower  low  wiiters  was  found  to  be  2.2  feet  above  this  datum  used 
and  it  was  decided  to  make  the  de))th  of  the  dredged  channel  2  feet  below  the  U.  S. 
Coast  and  Geodetic  Survey  datum  used,  which  d«^pth  was  assumed  to  be  4  feet  below 
meiiu  lower  low  water,  the  odd  two-tenths  of  a  foot  bein^  disregarded. 

The  dike. — The  dike  as  laid  down  extends  in  a  straight  line  from  a  point  about  400 
feet  west  of  the  entrance  to  the  '*  Hole  in  the  Wall,"  to  a  point  about  300  feet  dis- 
tant from  the  northwestern  most  point  of  Goat  Island.  The  dike  is  built  of  piles,  6 
feet  apart  l)etwocn  centers,  b»'tween  and  around  which  are  woven  poles  or  brush. 

The  tops  of  the  piles  are  driven  to  mean  high  water  as  determined  by  the  U.  S. 
Coast  and  Geodetic  Survey  to  be  12.5  feet  above  their  datum,  and  no  part  of  the 
pile  above  this  mean  highVater  is  paid  for.  When  the  plan  ana  specifications  wore 
gotten  up  for  this  work,  there  were  no  data  in  tliis  office  regarding  the  tides  in 
Skagit  Bay  or  thereabouts,  and  mean  high  water  wns  assumed  to  be  8  feet  above 
mean  lower  low  water,  this  from  tidal  observations  taken  in  the  slough.  But  as 
stated  above,  the  tops  of  the  piles  were  driven  to  10.3  feet  above  mean  lower  low 
water,  or  12.5  feet  above  extreme  low  water,  or  to  mean  high  water,  aa  all  along 
intended. 
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The  wattling,  however,  was  carried  to  the  height  as  specified  in  the  contract^  tIz, 
to  6  feet  above  mean  lower  low  water. 

.  QuantiiieSy  proffreas,  etc. — From  the  survey  made  in  May,  1893,  the  estimate  of  qnan- 
tities  for  the  dike  6,000  feet  long  as  laid  down  was'  25,000  linear  feet  of  piling, 
and  41,425  sqnare  feet  of  wattling. 

Upon  the  completion  of  the  dike  the  actual  quantities  for  which  the  contractoiB 
were  paid  were  30,670.3  linear  feet  of  piling  and  45,056.2  sqnare  feet  of  wattling. 

During  the  survey  in  May,  1893,  the  line  of  dike  had  been  marked  by  a  few  stakes 
driven  by  hand,  ana  everything  being  in  readiness,  the  work  on  the  dike  was  started 
July  24,  1893,  by  driving  piles.  The  start  was  made  about  in  the  middle  of  the 
dike  and  piles  driven  thence  west  to  the  end,  and  upon  the  completion  of  that  por- 
tion the  driving  was  resumed  at  the  extreme  eastern  end  of  the  dike  and  work  con- 
tinued till  the  gap  wa«  closed. 

The  reason  for  this  procedure  was  to  permit  the  steamers  to  use  the  channel  as 
long  as  pousible.  The  east  end  of  the  dike  was  not  connected  with  the  shore  of 
Fidalgo  Island,  a  small  space  being  left  for  the  passage  of  small  boats  and  canoea. 

The  piles  were  measured  just  previous  to  driving,  and  any  projection  of  the  pile 
above  mean  high  water  was  subsequently  determined  and  the  amount  deducted  from 
the  summation  of  the  measured  lengths.  The  piles  were  a  rather  uneven  lot  as 
regards  size,  and  some  30  or  40  were  thrown  out  for  nonconformity  to  specifications. 
In  all  1,031  piles  were  driven  in  the  dike  proper,  but  5  more  were  also  driven  in 
November  to  form  a  dolphin. 

In  July,  1893,  340  piles  were  driven  and  by  August  20  the  work  of  driving  the 
remaining  691  piles  was  completed.  The  piles  were  furnished  by  the  original  con- 
tractors, Geiger  &  Zabriskie,  but  driven  by  King  &  Marrinan,  of  Seattle,  to  whom 
was  also  sublet  the  work  of  wattling,  and  by  them  in  turn  sublet  to  McKinnon  & 
Kerr,  also  of  Seattle. 

Wattling.— The  work  of  wattling  was  started  August  12, 1893,  having  been  delayed 
somewhat  by  the  uonarrival  of  the  orush  or  poles.  This  work  was  started  at  the  east 
end  of  the  dike,  the  idea  being  to  deflect  as  much  as  possible  of  the  current  to  util- 
ize it  in  scouring  out  the  channel  to  be  dredged.  The  crews  at  work  on  the  wattling 
were  all  new  to  it,  foremen  and  all,  and  several  methods  of  putting  the  poles  in 
place  were  tried,  but  the  neatest  and  most  eflective  work  was  done  by  placing  the 
butts  of  the  poles  at  the  back  of  the  dike  and  all  pointing  in  one  direction,  in  this 
case  east.  Tne  poles  were  put  in  in  courses,  quite  a  long  stretch  of  the  dike  being 
wattled  at  a  time.  The  poles  were  wired  at  their  joints  in  accordance  with  the 
specifications,  and  also  weighted  with  stone.  In  this  way  about  39  coils  of  No.  12 
annealed  iron  wire  were  used,  the  weight  of  which  aggregated  about  2,500  pounds. 

The  first  lot  of  poles  received  was  nearly  all  of  large  size,  3  and  4  inches  at  the 
bntt,  but  it  was  found  almost  impossible  to  weave  such  sizes  in  between  piles  6  feet 
from  center  to  center,  especially  if  the  piles  were  at  all  large  in  size.  Consequently 
all  future  lots  of  brush  were  from  2  to  3  inches  in  diameter,  which  smaller  sizes  were 
found  to  work  fairly  well. 

The  sub-subcontractors  soon  wearied  of  the  wattling  and  left  the  job  on  the 
hands  of  King  &,  Marrinan,  who  thenceforth  prosecuted  the  work  with  a  crew  of 
six  men — all  they  could  very  well  handle  on  account  of  the  delays  experienced  in 
receiving  the  poles.  The  work  of  furnishing  these  poles  was  also  farmed  out  by 
Geiger  &  Zabriskie  to  several  parties,  very  few  of  whom  carried  out  their  agree- 
ments with  any  sort  of  satisfaction  or  promptitude. 

The  work  of  wattling  dragged  along  with  considerable  lost  time  on  account  of 
receiving  bnish,  etc.,  till  November  16,  when  the  dike  was  completed. 

The  wattling  on  the  easternmost  2.000  feet  of  the  dike  was  originallY  driven  down 
to  the  bottom,  but  the  velocity  of  tne  current  in  this  vicinity  scoured  out  the  sand 
from  under  the  brush,  and  in  some  places  left  the  wattliug  3  and  4  feet  from  the  bot- 
tom. A  large  portion  of  the  sand  thus  scoured,  however,  has  been  deposited  in  the 
form  of  bank  in  behind  the  dike,  which  it  materially  aids  in  the  deflection  of  the 
currents. 

The  crew  doing  the  wattling  lived  on  board  a  pile-driver,  and  the  weight  of  the 
hammer  was  sometimes  used  to  force  the  wattling  down  to  the  bottom. 

In  placing  the  poles  for  the  wattling,  the  contractors  constructed  floats  of  logs 
from  which  the  poles  were  woven  into  place.  One  thousand  poles  was  the  greatest 
number  put  in  place  in  any  one  day,  but  500  may  be  considered  as  a  very  good  day's 
work  on  account  of  the  tidal  conditions,  winds,  etc.,  which  are  frequently  unfavorable, 
causing  delays.  The  wiring  was  usually  done  on  the  long  runouts,  previous,  of 
course,  to  driving  down,  and  the  weighting  with  stone  at  almost  any  time.  The 
stones  of  the  required  size,  50  pounds  or  over,  were  easily  obtained  on  any  of  the 
rocky  beaches  near  by.  McKinnon  &  Kerr  paid  their  men  working  on  the  wattling 
$2  per  day,  and  King  &  Marrinan  averaged  $2.50,  having  a  much  better  gang  ^ 
men. 

Using  round  numbers  the  area  of  the  wattling  was  45,000  square  feet,  to  constraot 
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which  24,000  poles  from  2  to  3  iuches  at  the  butt  vreTe  used,  and  also  2,500  pounds 
of  No.  12  annealed  iron  wire.  From  which  we  derive  the  following  quantities  (dis- 
regarding stone)  in  each  100  square  feet  of  wattling:  53^  poles,  20  feet  long,  2  to 3 
inches  butt;  5^  pounds  No.  12  annealed  iron  wire.  The  average  length  of  piles  was 
about  30  feet. 

Becornmendaiiona  08  io  dike. — The  plan  of  subletting  the  contract  and  each  portion 
thereof,  while  it  was  profitable  to  the  contractor,  resulted  in  great  delay  and  incon- 
venience to  the  progress  of  the  work,  and  besides  by  such  a  system  the  work  is  liable 
to  be  not  nearly  so  well  done,  as  the  parties  doing  the  work  received  so  small  an 
amount  therefor  that  naturally  their  tendency  was  to  slight  the  work  as  much  as 
possible.  If  in  the  construction  of  further  wattled  dikes  it  would  be  possible  to 
make  sure  that  only  one  party  should  drive  the  piles,  furnish  and  place  the  brush, 
and  otherwise  complete  the  dike,  I  am  satisfied  that  the  progress  would  be  much  more 
rapid,  and  that,  as  a  whole,  the  work  would  be  much  more  satisfactory. 

Owing  to  the  very  great  difficulty  experienced  in  weaving  the  brush  in  between 
the  piles,  I  would  suggest  that  in  the  future  t  lie  piles  be  placed  with  7  or  8  feet  centers, 
instead  of  6,  as  here  used,  so  that  a  larger-sized  brush,  say  3  to  4  inches  at  the  bntt, 
could  be  used,  and  the  work  thus  be  completed  at  less  cost  and  with  considerably 
more  dispatch  and  strength.  Of  course  the  brush  would  then  have  to  be  23  or  26 
feet  in  length,  but  that  would  make  little  or  no  difi'erence  in  the  cost,  and  by  the  use 
of  larger  brush  the  dike  would  be  stronger  and  b(*tter  able  to  withstand  the  fioating 
logs,  some  of  very  large  size,  that  abound  in  these  waters,  especially  during  periods 
of  high  water  by  river  or  tide.  During  the  hij^h  tides— December  20  to  26,  1893 — 
Skagit  Bay  would  sometimes  be  almost  black  with  these  floating  logs  en  route  from 
the  mouth  of  the  Skagit  and  Stillaguamish  rivers  to  Deception  Pass,  passing  between 
Goat  and  Ika  islands,  and  bearing  directly  for  the  dike.  Many  passed  over  the  dike, 
bat  some  would  lodge  and  hang  around  for  a  day  or  two,  doing  considerable  damage 
to  the  wattling. 

]  would  also  suffgest  that  the  size  of  the  piles  be  limited  to  from  12  to  15  inches  at 
the  butt  (inside  the  bark).  Piles  of  this  size  will  be  plenty  large  enough,  as  there 
is,  practically  speaking,  no  pressure  on  the  piles,  and  it  has  been  found  that  piles  of 
more  than  15  inches  diameter  cause  great  difficulty  in  weaving  the  poles  in  place. 

DREDGING. 

Survey  preliminary  to  dredging, — The  survey  for  the  determination  of  the  quantity 
of  dredging  to  be  done  was  made  with  the 'wattled  pile  dike,  whose  location  was 
known,  as  a  base.  A  line  of  piles,  200  feet  apart,  parallel  to  the  dike  and  275  feet 
distant  therefrom,  was  driven  by  the  Bowers  Dredging  Company,  for  use  as  "swing- 
ing piles."  It  was  at  first  attempted  to  take  the  soundings  by  running  a  line  of 
soundings  at  right  angles  to  the  dike  with  a  boat,  getting  the  required  distance  from 
the  dike  by  means  of  a  graduat(;d  wire,  but  owing  to  the  swiftness  of  the  cun*ents 
it  w^as  found  impossible  to  do  this,  as  the  boat  could  not  be  kept  on  line.  The  floats 
formerly  used  at  Olympia  were  then  brought  into  use,  one  being  extended  along  the 
dike  and  the  other  being  made  fast  between  the  two  swinging  iiiles  opposite.  Then, 
by  means  of  a  graduated  wire  from  float  to  float,  which  could  be  moved  along  from 
place  to  place,  the  points  where  soundings  were  desired  were  accurately  located,  and 
it  was  an  easy  matter  for  a  boat  to  go  along  and  ascertain  the  dei>ths.  In  this  way 
the  section  of  the  channel  opposite  the  floats  was  soon  sounded,  whereupon  the 
floats  were  moved  up  another  200  feet.  The  lines  of  soundings  were  usually  20  feet 
apart  and  the  soundings  taken  at  every  10  feet  on  these  lines  and  referred  to  the  Goat 
Island  gauge,  by  tneans  of  which  the  soundings  were  reduced  to  the  ir.  S.  Coast  and 
Geodetic  Survey  datum  of  the  mean  of  a  few  selected  lowest  low  waters. 

We  started  sounding  on  September  21,  1893,  and  finished  on  the  28th,  covering  a 
distance  of  6,200  feet  m  six  and  one-half  days,  although  delayed  considerably  by  the 
flats  going  bare. 

In  all,  318  lines  of  soundings  were  run  and  4,770  soundings  taken ;  these  .soundings, 
referenced  to  the  dike,  are  plotted  on  a  scale  oif  60  feet  to  1  inch.  Each  line  of  sound- 
ings or  each  cross  section  was  plotted  on  cross-section  paper  for  computation,  and 
is  nerewith. 

From  the  survey  of  May,  1893,  the  required  amount  of  dredging  to  the  end  of  the 
dike  as  now  constructed  was  91,691  cubic  yards,  and  from  the  more  accurate  survey 
just  described,  the  amount  was  86,385  cubic  yards.  In  the  May  estimate  particular 
care  was  taken  to  make  the  amount  sufficiently  large. 

Dredging,— The  Bowers  dredge  No.  3  arrived  at  Goat  Island,  September  19,  1893, 
and  got  in  place  the  following  day  at  the  eastern  end  of  the  dredged  channel,  near 
the  entrance  to  the  **  Hole  in  the  Wall,"  but  did  not  begin  to  work  until  September 
25,  as  there  was  considerable  work  to  be  done  previously  in  getting  things  in  shape 
to  run.  Previously  to  starting,  I  had  given  levels  on  the  swinging  piles  by  which 
to  set  the  dredging  gauges — this  by  means  of  water  levels  from  the  Goat  Island  gauge. 
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For  description  of  the  method  of  procedure  of  the  dredge,  would  refer  to  my  rex>OTt 
on  Olympia,  dated  June  23, 1893. 

Starting  in  September  25, 1893,  the  dredge  worked  almost  continuously  to  the  end 
of  the  month,  and  also  three  days  in  October,  in  which  time  2,400  feet  of  the  channel 
was  dredged,  the  excavated  material  being  deposited  about  100  feet  north  of  the 
dike;  during  this  time  the  contractors  received  credit  for  removing  19,000  cubic 
yards  of  material.  During  the  early  part  of  October,  up  to  the  6th,  tne  dredge  lost 
three  days  on  account  of  the  windy  southeast  weather,  and  on  the  night  of  the  6th 
there  was  a  regular  gale  from  the  southeast,  in  consequence  of  which  the  dredge  was 
considerably  damaged,  the  spud  frame  bein^  torn  off,  the  cutter  shaft  broken,  and 
considerable  other  damage  done  to  the  suction  pipe.  Besides  this,  several  pontoons 
were  smashed  up  and  a  noating  blacksmith  shop  destroyed.  The  dredge  crew  at 
once  started  in  to  gather  up  the  debris  and  to  prepare  to  leave  for  Tacoma,  where 
the  dredge  was  to  be  repaired,  but  it  was  the  14th  of  October  before  they  could  get 
away. 

The  damage  financially  was  not  such  a  serious  feature  as  was  the  delay  caused  by 
this  breakdown,  and  notwithstanding  the  fact  that  the  repairs  were  pushed  as  fast 
as  possible,  it  was  the  29th  day  of  November  ere  the  dredge  got  back  to  Goat  Island, 
during  which  time  several  spells  of  very  fine  weather  were  unavoidably  missed,  and. 
December  1  the  dredge  once  again  got  to  work. 

This  accident  cost  the  Bowers  Dredging  Company  about  $5,000,  not  to  mention 
the  delay.  The  accident  was  undoubtedly  due  to  trying  to  hold  the  dredge  broad- 
side to  tne  storm  with  solid  connections  like  spuds  and  cutter,  in  consequence  of 
which  both  were  broken.  Subsequently  to  this  accident,  in  case  of  a  blow  the 
dredge  made  fast  to  the  swinging  piles  and  raised  both  cutter  and  spuds,  and  in 
such  fashion  she  rode  out  several  severe  blows  in  safety. 

On  December  1  the  work  was  resumed  where  the  accident  took  place,  viz,  2,400  feet 
from  the  eastern  end  of  the  dike,  and  the  dredging  continued  westward  till  the  13tb 
of  December  (with  loss  of  four  days),  when  in  consequence  of  the  stormy  weather 
the  dredge  was  moved  to  the  west  end  of  the  cut,  and  work  started  eastward  on 
December  16,  but  on  the  21st  of  December,  as  the  weather  was  good,  the  dredge  was 
taken  back  to  its  eastern  position  and  started  working  westward  again.  While 
working  east  about  1,000  feet  of  the  channel  was  completed.  From  December  21, 
1893,  till  January  11, 1894,  the  dredge  worked  west,  and  on  the  latter  date  completed 
the  main  cut,  but,  on  account  of  a  severe  and  long-continued  southeast  gale,  was 
obliged  to  wait  until  January  20,  1894,  before  completing  the  dredging,  some  little 
trimming  being  required. 

The  following  table  shows  the  rates  of  progress  during  the  months  the  dredge  waa 
working : 


Month. 

Working 
days. 

BxoaTation. 

Length  of 
channel 
dredged. 

SeDtember.  1893 

6 
3 

23 
11 

Oubie  yd$. 

9,000 

10,000 

48.000 

19,586 

FeeU 
1,450 

October,  1 893 

830 

2,740 
1,100 

JannAry.  18ft4  -r, ^.....  ^ -,, 

Total .                     .        . 

43 

86,585 

6.120 

J'rom  the  above  we  cet  an  average  daily  excavation  of  2,013.6  cubic  yards,  or,  in 
round  numbers,  2,000  cubic  yards  per  day.  The  divisor — the  number  of  days — includes 
merely  those  days  on  which  the  dredge  worked. 

The  material  excavated  was  at  nearly  all  times  very  easy  of  removal,  consisting 
mostly  of  sand  brought  down  from  the  rivers  near  by.  In  one  or  two  places  the 
sand  was  extra  compact  and  sometimes  mixed  with  a  little  clay,  which  made  the 
removal  slightly  more  difficult,  but  not  enough  so  to  cause  any  material  delay.  The 
excavated  material  was  deposited  to  the  north  of  the  dike,  usually  from  100  to  150 
feet  distant  tberefrom,  and  it  was  deposited  so  as  to  make  as  far  as  possible  a  uni- 
form fill.  Toward  the  western  portion  of  the  dredged  channel  the  excavated  mate- 
rial was  deposited  very  close  to  the  dike,  the  depth  of  water  and  the  general  direc- 
tion of  the  currents  permitting  this  to  be  done. 

Currents, — The  currents  in  the  portion  of  Skagit  Bay  where  this  work  was  dono 
are  very  uncertain  quantities,  as  their  actions  and  directions  are  governed  very 
largely  by  local  conditions.  Owing,  however,  to  the  influence  of  the  North  Fork  of 
the  Skagit  River,  the  current  usually  runs  out  along  the  dike  for  about  two-thirds 
of  the  time.  At  high  water  the  direction  of  the  current  is  usually  about  at  right 
angles  to  the  direction  of  the  dike— in  particular  that  portion  near  Goat  Island. 

Condition  at  completion, — Similarly  to  the  dredging  done  in  Olympia,  the  channel 
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when  completed  by  the  Bowers  Dredging  Company  was  at  least  125  feet  wide  at 
the  bottom,  instead  of  100  feet  as  called  for  by  the  contract,  and  was  on  an  average 
at  least  1  foot  deeper  than  required.  In  this  way  the  dredger  received  credit  wt 
only  about  75  per  cent  of  the  excavation  actually  done. 

The  dredged  channel  is  parallel  to  the  wattled  dike,  from  which  the  center  of  the 
channel  is  distant  125  feet.  Its  specified  depth  is  4  feet  at  mean  lower  low  water  or 
2  feet  at  extreme  low  water,  and  with  a  bottom  width  of  100  feet.  The  length  of  the 
channel  dredged  is  6,120  feet. 

There  is  very  little  doubt,  I  think,  but  that  the  dredged  channel  will  stay  open,  as 
the  velocity  aud  direction  of  the  low- water  currents  will  render  filling  well  nigh 
impossible. 

Completion  of  project, — The  project  for  improving  Swinomish  Slough,  Washington, 
calls  for  a  channel  100  feet  wide  at  the  bottom  aud  4  feet  deep  at  mean  lower  low 
water  from  deep  water  in  Saratoga  Passage  through  Skagit  Bay,  Swinomish  Slough, 
and  across  the  flats  of  Padilla  Bay  to  deep  water  m  the  same,  with  dikes  at  certain 
parts  to  insure  the  permanence  of  the  channel  dredged  or  to  retain  the  excavated 
material. 

Under  the  appropriation  contained  in  the  river  and  harbor  bill  of  July  13, 1892, 
the  project  has  been  completed  to  the  extent  of  dredging  the  channel  and  building 
a  wattled- pile  dike  from  the  entrance  to  the  "  Hole  in  the  Wall "  to  the  northwest 
end  of  Goat  Island — a  distance  of  about  6,200  feet. 

I  have  comi>uted  that  to  complete  the  project  the  following  amounts  of  dredging 
and  diking  will  be  required: 

Dredging:  Cubic  yards. 

Skagit  Bay 42,000 

Swinomish  Slough 133,000 

Padilla  Bay 90,000 

Total 265, 000,  at  20  cents,  $53,000 

Wattled  aud  brush  retaining  dike :  Feet. 

Skagit  Bay 7,270 

Swinomish  Slough 5,330 

Padilla  Bay 6,000 

Total 18,600,at$l,  18,600 

Pile  brush  and  stone  dike : 

Swinomish  Slough l,000,at$6,  6,000 

Total 77,600 

Add  10  per  cent  for  contingencies,  etc 7,760 

Total 85,360 

In  making  the  original  estimate  an  allowance  of  18,000  cubic  yards  at  30  cents  per 
yard  was  made,  the  advance  in  price  being  made  to  cover  the  cost  of  removal  of  the 
excavated  material,  but  in  the  above  estimate  I  haTe  disregarded  such  an  allow- 
ance, as  I  am  satisfied  that  20  cents  per  yard  should  be  ample  for  the  work  as  a 
whole,  for  no  more  desirable  dredging  could  be  asked  for,  am  the  material  to  be 
removed  is  either  sand  or  mud.     I  am  satisfied  no  hard  material  will  bo  encountered. 

Future  operatioftfi. — With  the  next  appropriation  that  becomes  available  I  would 
recommend  the  completion  of  the  project  as  far  as  La  Conner  if  possible,  aud  upon 
the  completion  of  that  I  would  suggest  that  the  work  of  dredging  be  then  continued 
north  through  the  slough  as  far  as  the  funds  available  will  permit. 

The  dike  between  (ioat  and  Ika  islands  should,  I  think,  be  built  first  of  all,  aa  it  is 
essential  that  the  present  dredged  channel  between  the  '* Hole  in  the  Wall"  and 
(tout  Island  should  have  some  protection  from  the  southeast  storms  that  sweep  in 
almost  perpeudicnlarly  to  the  line  of  the  dredged  channel. 

Upon  the  coin]ilction  of  the  dredging  in  January,  1894,  there  was  a  good  uatural 
channel  leading  irom  the  end  of  the  wattled  dike'to  deep  water  in  Saratoga  Pas- 
sage, in  which  the  depth  of  water  was  within  a  foot  or  two  of  the  dredged  depth.  In 
case  the  next  appropriation  by  Congress  for  this  work  should  not  be  suflBcient  to 
complete  the  project  ns  far  as  La  Conner,  and  in  case  the  above  natural  channel 
retains  its  depth,  most  good  will  be  done  by  improving  the  portion  of  the  slough 
between  the  '*Hole  in  the  Wall"  and  Gallahers  Point,  subsequently,  of  course,  to 
the  construction  of  the  dike  between  Goat  and  Ika  islands.  It  wiirbe  sufficient,  I 
think,  to  build  this  dike  merely  of  a  row  of  piles  about  4  feet  between  centers  and 
extending  np  to  extreme  high  water,  so  as  to  catch  all  the  drift  from  the  Skagit  and 
Stillaguamish  rivers  aud  to  cause  the  lodgment  of  the  same.  Such  a  row  of  piles 
will  very  materially  break  the  force  of  the  currents  and  seas,  and  I  think  it  is  safe 
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to  say  that  in  time  a  vast  amoant  of  drift  will  accumulate,  which  will  procticaUy 
make  a  connecting  link  between  the  two  islands. 

The  original  project  has  been  slightly  modified  by  the  proposed  use  of  a  diko 
between  McGlinus  Island  and  Gallahers  Point,  with  a  channel  to  be  dredged  fol- 
lowing the  line  of  the  dike  and  50  or  75  feet  distant  therefrom. 
^  For  about  500  feet  from  either  end  of  this  dike  it  will  be  necessary  to  baild  a 

brush  and  stone  dike  similar  to  those  used  at  Willapa  and  Grays  harbors,  but  in  the 
intermediate  1,100  feet  I  think  a  wattled  dike  to  extreme  high  water  will  anawtr 
equally  well.  With  this  dike  built  to  extreme  high  water,  a  large  amoant  of  dnfl 
would  be  collected,  which  would  reinforce  the  dike  and  its  action. 

To  complete  the  project  as  far  as  La  Conner  will  require: 

Dredging,  Skagit  Bay  and  Swinomish  Slough,  68, 200  cubic  yards,  at  20  cents.  $13, 610 

Diking,  Skagit  Bay  and  Swinomish  Slough,  8,370  feet,  at  $1 8, 330 

Brush  and  stone  dike,  Swinomish  Slough,  1, 000  feet  at  $6 6, 000 

Total 28,010 

Add  10  per  cent  for  contingencies,  etc 2, 801 

Total 30,811 

Or  to  complete  the  dike  between  Goat  and  Ika  islands,  and  the  diking  and  dred^ 
ing  between  McGlinns  Island  andjGallahers  Point,  will  require: 

Dredging,  Swinomish  Slough,  26,  200  cubic  yards,  at  20  cents $5, 216 

Diking,  Swinomish  Slough  and  Skagit  Bay,  5,  200  feet,  at  $1 a,  200 

Brush  and  stone  dike,  Swinomish  Slough,  1, 000  feet,  at  $6 6, 0C3 

Total 16,440 

Add  10  per  cent  for  contingencies,  etc 1,644 

Total 18,081 

Very  respectfully,  J.  R.  Sav'age. 

Capt.  Tiu)MA8  W.  Symoxs, 

Corps  of  Engineers,  U,  S,  A, 


COMMERCIAL  STATISTICS. 

Swinomish  Slough  is  in  the  collection  district  of  Puget  Sound.  The  nearest  port 
of  entry  is  Port  Townsend. 

The  followin«r  information  relative  to  the  commerce  of  Swinomish  Slough,  Wash- 
ington, is  for  the  fiscal  year  ending  June  30,  1894,  and  was  furnished  by  Mr.  R.  0. 
Welts,  of  La  Conner : 

Shipping, — There  is  1  daily  passenger  steamer  and  1  triweekly  steamer  running 
between  La  Conner  and  Seattle 

During  the  fall,  when  the  liay  and  grain  are  shipped,  there  is  a  large  fleet  of 
steamers  and  scows  ruunin.2^  between  various  points  in  Swinomish  Slough  and  the 
commercial  and  lumber  centers  on  the  Sound.     Of  these  no  record  is  kept. 

Exports  and  imports. 


Articles. 

Quantity. 

Value. 

Articles. 

Quantity. 

Value, 

EXPORTS. 
]Qop6 

Tons. 

200 

100 

85,000 

23.  poo 

$60,  000 
30,000 
700,  000 
207,000 
40,000 
25,000 

IMPOETS. 

'  General  merchandise 

'  Machinery 

Tons. 
5,300 

Frnit 

t400.(W 

Oata 

mS 

Hay 

'  Live  8 toe R  (new  breeds) .. . 

50, 0« 

Live  stock,  pork,  and  meat. 
Salmon,  in  bulk , 

Total 

250 

5,500 

575, 0» 

Total 

58,650 

1,062,000 

Lar£^  quantities  of  lumber,  potatoes 

1,  butter,  hides,  and  vegetables  shipped. 
SUMMARY. 

No  record  kept. 

Tons. 

Value. 

Total  exports 

58.650 
5,500 

$1.062.0ili 

Total  imports 

sSlow 
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U  U  17. 

IMPROVEMENT  OF  PUGET  SOUND  AND  ITS  TRIBUTARY  WATERS,  WASH- 
INGTON. 

The  old  title  of  this  appropriation  was  "  improvement  of  Skagit, 
Stillaguamish,  Kooksack,  Snohomish,  and  Snoqualmie  rivers,  Washing- 
ton." 

Under  date  of  August  4, 1892,  the  change  to  the  new  title  was  approved 
and  all  money  and  property  on  hand  were  transferred  and  thereafter 
accounted  for  under  the  new  title. 

Description  of  original  condition. — In  their  original  condition  the  navi- 
gable streams  flowing  into  Puget  Sound  carried  water  enough  for  the 
purposeof  steamer  navigation,  but  were  obstructed  by  snags,  fallen  trees, 
and  log  jams.  They  were  the  great  highways  of  the  country,  traveling 
on  land  being  almost  impoHSible  on  account  of  the  heavy  timber,  dense 
underbrush,  and  fallen  logs. 

About  their  mouths  there  are,  in  every  instance,  large  areas  of  shallow 
water  with  tortuous  channels,  and  these  are  often  obstructed  by  drift. 

Plan  of  improvement. — The  plan  of  improvement  contemplates  the 
removal  of  snags,  logs,  trees,  and  other  obstructions  to  navigation. 
For  this  purpose  a  snag  boat  with  an  outfit  of  tools  and  appliances  has 
been  provided.  This  boat  passes  from  one  river  to  another,  doing  serv- 
ice in  each  as  far  as  the  necessities  of  its  commerce  require  and  as  the 
amount  of  the  funds  appropriated  will  admit. 

With  the  funds  that  have  been  appropriated  this  snag  boat  and  out- 
fit have  bciui  provided  and  a  large  number  of  snags,  jams,  overhang- 
ing trees  and  other  obstructions  to  navigation  removed.  These,  with 
the  trees  that  from  time  to  time  fall  into  the  rivers,  will  furnish  constant 
employment  for  the  snag  boat  for  an  indefinite  period. 

APrROPRIATlONS. 

Act  of— 

June  14,  1880 ^ $2,500 

August  2,  1882 20,000 

July  5,  1884 10,000 

AuffUBt  5,  1886 10.000 

Aujrnst  11.  1888 15,000 

September  19,  1890 12,000 

July  13,1892 15,000 

Total 84,500 

Amount  expended  to  June  30,  1893, — The  amount  expended  to  June 
30,  1893,  was  $75,493.86. 

Results  obtained  to  June  30, 1893. — In  this  class  of  work  no  permanent 
results  are  aimed  at  or  obtained.  The  continually  recurring  snags  and 
fallen  trees,  etc.,  require  to  be  constantly  removed.  The  rivers  have 
been  kept  open  for  traffic,  and  many  of  the  perils  of  navigation  have 
been  removed. 

Amount  expended  during  fiscal  year  ending  June  30^,  1894. — The  amount 
expended  during  the  fiscal  year  ending  June  30, 1894,  was  $6,554.32. 

Results  obtained  to  June  30, 1894. — As  shown  more  in  detail  in  Captain 
Jefferson's  report,  a  large  amount  of  work  was  done  in  the  principal 
rivers  tributary  to  Pnget  Sound  in  removing  snags  and  leaning  trees, 
and  navigation  thereby  was  greatly  benefited. 

Beport  of  operations.— The  snag  boat  was  fitted  out  in  August,  1893, 
upon  the  subsidence  of  the  summer  floods  and  continued  at  work  until 
December  11,  1893,  when  she  was  laid  up  in  the  Duwamish  Kiver. 
During  this  period  operations  were  carried  on  in  the  Duwamish,  Sno- 
homish, Stillaguamish,  Skagit,  and  Nooksack  rivers,  and  in  Sullivan 
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Slough.    A  total  of  1,313  snags,  G3  leauing  trees,  and  two  steamboat 
wrecks  were  removed. 

Capt.  E.  H.  Jefferson  has  continued  in  charge  of  the  snag  boat 
Besides  his  work  in  connection  with  snagging,  Captain  Jefferson,  has 
rendered  valuable  assistance  to  this  office  in  many  questions  which 
have  arisen  concerning  bridging  and  obstructing  the  waters  of  Pugei 
Sound  and  its  tributaries. 

His  report,  which  is  herewith,  gives  full  data  as  to  the  operations  of 
the  snag  boat. 

in  November,  1893,  Captain  Jefferson  had  occasion  to  discharge  three 
deck  hands  for  misconduct  of  various  sorts.  These  men  went  before  the 
United  States  district  attorney  and  the  grand  jury  at  Seattle  and 
made  complaint  against  him  for  violation  of  the  eight-hour  law.  The 
grand  jury  found  a  true  bill  against  Captain  Jefferson  and  issued  as 
order  for  his  arrest  about  December  28.  He  was  tried  before  Judge 
Hanford  by  a  jury  during  January,  1894,  and  acquitted,  the  jury  recog- 
nizing the  propriety  of  the  decision  of  the  War  Department  that  the 
law  is  not  applicable  to  the  crews  of  steamboats,  snag  boats,  etc. 

Eccommendations  and  remarl's. — The  work  of  the  snag  boat  Ska^t  is 
of  great  importance  in  keeping  the  rivers  tributary  to  Puget  Sound  in 
a  navigable  condition  so  that  steamers,  scows,  lighters,  etc.,  can  as- 
cend and  descend,  and  that  logs,  lumber,  wood,  etc.,  can  be  floated  down 

The  Skagit  was  built  in  1882,  and  has  had  very  hard  usage  ever  since, 
and  the  time  has  now  come  when  it  is  absolutely  necessary  to  rebuild 
her.  Her  hull  is  rotten  and  weak  and  so  water-logged  that  she  draws 
too  much  water  for  use  on  the  rivers  during  the  periods  in  which  she 
can  be  used  to  the  best  advantage.  She  is  so  water-logged  and  dowo 
by  the  stern  that  it  is  almost  impossible  to  steer  her. 

Slie  is  now  12  years  old,  which  is  more  than  the  average  life  of  Puget 
Sound  fir  when  exposed  to  air  and  water. 

The  boat  in  going  from  river  to  river  has  to  traverse  the  open  waters 
of  Puget  Sound,  and  this  in  her  present  weak  condition  is  dangerous. 
The  machinery  of  the  boat  is  good.  Experience  also  demonstrates  that 
certain  changes  and  additions  are  needed  to  make  the  snag  boat  what  it 
should  be.  For  instance,  she  should  be  provided  with  a  strong  "spud" 
or  "grouser"  to  hold  her  in  place  in  a  swift  current,  and  she  should 
have  a  force  pump  to  enable  the  sand  to  be  washed  away  from  snags 
so  that  they  can  be  taken  hold  of. 

To  rebuild  the  boat  and  make  the  requisite  additions  will  cost,  it  is 
estimated,  $12,000.  It  is  recommended  that  this  amount  be  appropri- 
ated in  addition  to  the  amount  required  to  operate  the  boat,  $20,(>00, 
making  $32,000  in  all. 

Fnture  operations. — With  the  balance  of  the  appropriation  remain- 
ing tlie  boat  will  be  put  at  work  as  soon  as  the  summer  floods  are  over 
and  kept  at  it  while  the  waters  of  the  rivers  remain  in  proper  condition 
therefor. 

Tlie  report  of  Oapt.  B.  H.  Jefferson,  master  of  the  Government 
snag  boat  Skagit ^  is  herewith. 

Money  statement. 

July  1,  1893,  balance  unexpended $9,006.14 

June  30;  1894^  amount  expended  during  fiscal  year 6, 554. 32 

July  1, 1894,  balance  unexp(;nded 2, 451. 83 

July  1, 1894,  outstanding  liabilities 50.  OO 

July  1, 1894,  balance  available 2,401.83 
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gjjjjj         f  Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

I  Amountthatcanbeprofitably  expended  in  fiscal  year  ending  Juno  30, 1896  $32,  000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

'^  I    harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


'm 


RKPORT  OP   CAPT.  K.  H.  JEFFBRSON,  MASTER  OF   SNAG  BOAT. 


Seattle,  Wash.,  May  10,  1894, 
Sir:  I  have  the  honor  to  submit  the  following  annual  report  of  operations  of  the 
^^'         United  States  snag  boat  Skagit  at  improvement  of  Puget  Sound,  Washington ;  also 
U(-        some  commercial  statistics  of  the  various  rivers  in  this  district. 
ijj;.  On  August  10,  1893,  after  the  passing  of  the  regular  summer  floods,  commenced 

getting  the  boat  readv  for  service  at  her  moorings  in  the  Duwamish  River.  On  the 
.  '  12ih  the  boat  was  taken  down  the  river  to  Seattle,  where  some  minor  repairs  were 

^         made  and  supplies  taken  on  board. 

)rt/  August  17,  everything  being  in  readiness  for  work,  departure  was  taken  for  the 

^1,  Snohomish  River  and  operations  commenced  there -the  same  day  and  continued 
; .  between  mouth  of  river  and  city  of  Snohomish,  removing  snags  that  had  been  depos- 
^^  ited  by  recent  floods  till  the  22d,  on  which  date  left  the  Snohomish  River  for  the 
eb*.  Skaffit,  via  the  Stillaguamish,  working  near  the  mouth  of  the  latter  till  the  evening 

>h  of  the  28th ;  then  ran  over  to  the  Skagit. 

^^  Worked  on  the  Skagit  between  its  mouth  and  Mount  Vernon  till  noon  of  Septem- 

ber 6.  The  river  then  being  a  little  too  high  and  the  water  too  much  discolored  for 
•  p:  further  effective  work,  left  on  the  last-named  date  for  the  Nooksack  River,  arriving 
edl  and  commencing  work  on  the  7th.    Operations  were  conducted  on  this  stream  till  and 

yi         including  October  5  and  the  river  pretty  thoroughly  cleaned  of  obstructions  as  far 
'  up  as  Lynden,  the  head  of  navigation,  during  which  time  the  stage  of  water  was  at 

*'':  times  so  low  that  the  boat  could  scarcely  float  in  places,  and  had  to  be  hauled  over 

1^^  with  the  aid  of  lines  and  the  steam  capstans. 

Ill,:  October  6,  left  the  Nooksack  River  and  returned  to  the  Skagit,  where  work  was 

j  continued  till  the  30th,  on  which  date  ran  over  to  Sullivan  Slough  and  removed  the 

wrecks  of  two  burned  steamboats,  which  were,  in  their  wrecked  and  sunken  condi- 
tion, a  serious  obstruction  to  the  navigil^tion  of  the  slough  by  steamers  and  barges 
[i  which  had  occasion  to  go  there  for  cargoes  of  hay  and  grain.    After  finishing'tnis 

work,  returned  again  to  the  Skagit  River  on  November  1  and  resumed  snagging 
^  operations,  working  from  mouth  up  to  a  point  called  the  '^  Cut-off,''  farther  than  the 

regular  steamers  generally  go. 
^  At  a  poiut  called  ''Sterling  Bend''  more  than  25  large  fir  stumps  were  removed. 

I?  Some  of  these  stumps  being  as  much  as  7  and  8  feet  across  the  top  and  as  firmly 

j^         embedded  in  the  bottom  of  the  river  as  they  originally  were  in  their  native  soil. 

Large  quantities  of  giant  powder  was  required  to  remove  them.    There  are  yet 
;  more  of  the  same  kind  to  be  removed  when  fonds  are  available  and  stage  of  water 

'>''  favorable. 

On  November  28  left  the  Skagit  River  for  the  Snohomish,  where  operations  were 
continued  until  December  4,  the  stage  of  water  being  then  too  high  for  effective  and 
))rofitable  work  except  at  short  intervals.  Departure  was  then  taken  for  Seattle, 
with  the  intention  of  placing  the  boat  in  winter  quarters.  Some  necessary  work  of 
removing  a  drift  jam  in  the  Duwamish  River  was  done,  and  on  December  11  the 
boat  was  laid  up  at  her  mooring  place  and  the  crew  discharged. 

The  snag  boat  is  getting  old  and  water-logged  and  is  becoming  quite  difficult  to 
handle,  having  now  a  greater  draft  of  water  than  is  desirable  in  order  to  ascend 
these  rivers  at  their  low  stages,  which  is  undoubtedly  the  best  time  to  do  snag- 
ging. She  was  built  in  the  year  of  1882  and  will  soon  need  some  pretty  extensive 
repairs,  as  much  of  her  timber  below  deck  is  affected  with  "dry  rot."  New  hog 
posts,  new  cylinder  timbers,  new  plank  shears,  and  other  extensive  repairs  will 
undoubtedly  be  required  before  a  great  while,  which  I  would  not  advise  making  on 
an  old  and  unsuitable  hull. 

At  present  it  is  not  safe  to  trust  the  boat  out  in  any  open  water  unless  it  be  per- 
fectly smooth,  and  great  care  has  to  be  exercised  in  going  from  river  to  river  that 
bad  or  rough  weather  is  not  encountered. 

1  think  a  new  hull  should  be  built,  one  of  more  modem  design  and  improvements; 
and  with  the  present  machinery,  with  the  addition  of  a  big  force  pump  to  cut  and 
wash  the  sand  away  from  embedded  snags,  a  very  effective  snag  boat  could  be  had. 
If  a  new  hull  is  built  provision  can  be  made  for  the  use  of  a  spud  or  grouser,  by 
means  of  which  the  boat  can  be  held  steady  on  shoal  swift  water  riffles,  while  chain 
slings  are  adjusted  to  obstructions  and  the  sediment  cut  and  washed  away  by  force 
pump,  an  appliance  that  is  very  much  needed. 


Digitized  by  VjOOQ IC 


2622      REPORT   OP  THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

If  the  present  machinery  were  put  into  a  new  hnll  of  modem  build  a  very  efFective 
snag  boat  could  bo  had. 
Following  is  a  summary  of  the  snag  boat's  operations  for  the  periods  stated : 

Snags  and  drift  removed — 

Duwamish  River 78 

Snohomish  River 50 

StillaguamiHh  River 89 

Skagit  River 763 

Sullivan  Slongh 3 

Nooksack  River 330 

Total  1,313 

Largest  diameter feet . .  8 

Smallest  diameter inches..  4 

Total  length feet..   35,363 

Leaning  trees  chopped  from  the  banks— 

Nooksack  River SO 

Skagit  River 19 

Snohomish  River 14 

Total 63 

Largest  diameter feet . .  3^ 

Smallest  diameter inches..  4 

Total  length feet..  3,152 

Wrecks  of  steamboats  removed,  Sullivan  Slough ^  2 

Wood  manufactured  by  crew  for  fuel .' cords. .  *  4^ 

Additional  operations  consisted  of  the  usual  amount  of  work  required  to  keep  the 
boat,  Iier  tackle,  g^&i'»  etc.,  in  order. 

The  dull  times  and  the  competion  of  railroads  has  had  the  effect  of  greatly  dimin- 
ishing the  bu8ineHS  of  the  steamboats  on  these  rivers,  yet  the  work  of  the  snag  bosi 
could  hardly  be  dispensed  with.  The  different  streams  need  annual  snagging*,  other- 
wise they  would  soon  become  so  obstructed  that  steamers  could  not  navigate  them 
for  any  distance  with  any  degree  of  safety. 

The  work  done  by  the  snag  boat  is  not  only  a  benefit  to  the  steamboats,  bat  is  to 
logging  as  well,  which  is  a  very  important  industry  on  all  of  these  rivers. 

On  the  Snohomish  River  route  from  Seattle  there  is  but  one  regular  steamer  plying 
now.  Two  small  steamboats  do  a  profitable  passenger  business  between  Cverett 
and  the  city  of  Snohomish,  making  three  or  four  trips  daily. 

Two  little  steamboats  are  regularly  employed  on  the  Snoqualmie  River  from  the 
city  of  Snohomish  up  to  the  head  of  navigation  when  business  and  stage  of  water 
permits. 

The  Nooksack  River  has  but  one  steamer  at  present  engaged  in  business  on  its 
waters  aud  she  does  not  find  regular  employment. 

On  the  Duwamish  River  there  is  no  reguler  boat  running,  but  large  quantities  of 
hay  and  hops  are  frequently  freighted  from  this  aud  its  tributary,  the  White  River, 
by  jobbing  boats  and  lighters. 

The  usual  difficulty  of  obtaining  anything  like  accurate  commercial  statistics  of 
these  rivers  is  met  with  again  this  season.  There  appears  to  be  no  regular  method 
of  keeping  a  record  of  the  business.  After  considerable  research  the  following 
figures  are  submitted  as  representing  the  business  done  by  the  steamboats  on  the 
difierent  rivers  in  this  district  at  the  present  time.    Number  of  tons  and  passengers 

fiven  ronreseut  the  business  done  monthly,  w^hich  would  probably  be  a  fair  average 
uring  the  present  depression  in  business: 

Bonte. 


Skaeit  River  via  StillaguamiBh 

If ooksack  River 

Snohomish  Ri  ver 

Snoqualmie  River 

Between  Everett  and  Snohomish  via  Lowell. 
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Freight  bandied  by  these  steamers  consists  of  general  merchandise  on  np  trips, 
and  bay,  grain,  bops,  and  other  farm  produce  down,  as  well  as  maniifacturea  paper 
and  nails  from  the  mills  at  Lowell  and  Everett. 

Traffic  in  manufactured  lumber  and  sbin&rles  and  in  hay,  grain,  etc.,  from  the 
various  tidal  sloughs  around  the  mouths  of  tihe  different  rivers  is  principally  done 
by  jobbing  boats  and  barges,  of  which  no  account  can  be  procured,  and  does  not  enter 
into  the  figures  stated  above. 

Very  respectfully,  your  obedient  servant, 

E.  H.  Jefferson, 
Capt.  T.  W.  Symons,  Master  of  Snag  Boat, 

Corps  of  Engineers,  U.  S,  A, 


COMMERCIAL   STATISTICS. 

As  stated  by  Captain  Jefferson,  anything  like  accurate  commercial  statistics  of  the 
rivers  tributary  to  Puget  Sound  are  difficult  to  obtain,  as  there  is  no  system  of  keep- 
ing records.  He  states  in  a  general  way  the  number  of  boats  employed  upon  the 
principal  rivers.  But  besides  the  commerce  carried  on  by  boats,  these  rivers  are 
used  for  the  transportation  of  enormous  quantities  of  logs  which  are  taken  down  to 
be  converted  into  lumber,  shingles,  and  paper. 

The  multiplication  of  railways  is  changing  very  materially  the  relative  impor- 
tance of  these  rivers  in  respect  to  certain  commodities  and  lines  of  business,  and  the 
country  is  in  such  a  transition  state  that  accurate  commercial  statistics,  if  obtain- 
able, would  have  little  value  in  enabling  these  rivers  to  be  assigned  their  proper 
places  in  the  world  of  commerce. 


UU  18. 

PLAN  FOR  IMPROVEMENT  OF  EVERETT  HARBOR,  WASHINGTON. 

[Printed  in  Senate  Ex.  Doc.  No.  139,  part  2,  Fifty-third  Congrefls,  second  session.] 

War  Department, 
Washington  Gity^  July  25^  1894. 
Sir  :  Referring  to  resolutiou  of  the  Senate  dated  June  20, 1894,  con- 
curred in  by  the  House  of  Representatives  June  27, 1894,  directing  the 
Secretary  of  War  to  cause  a  survey  and  estimate  to  be  made  of  the 
cost  of  dredging  the  bar  at  Everett,  in  the  State  of  Washington,  so  as 
to  make  a  fresh-water  harbor  in  or  near  the  river  with  the  greatest 
depth  of  water  practicable,  and  to  the  partial  reply  of  this  Department, 
dated  the  12th  instant,  to  the  resolution^  I  have  the  honor  to  transmit 
herewith  a  letter  from  the  Chief  of  Engineers,  dated  the  24th  instant, 
submitting  a  copy  of  a  report  of  Capt.  Thomas  W.  Symons,  Corps  of 
Engineers,  dated  the  9th  instant,  on  the  subject.    The  estimated  cost 
of  the  work  mentioned  is  $372,000. 
Yery  respectfully, 

Joseph  B.  I>oe, 
Acting  /Secretary  of  War, 
The  President,  United  States  Senate. 


LETTER   of   THE   CHIEF   OF  ENOINEERS. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WasUngtoUj  D.  C,  July  ^4, 1894, 
Sir:  Referring  to  my  letter  of  the  11th  instant,  in  partial  response 
to  resolution  of  June  20  of  the  Senate,  concurred  in  by  the  House  of 
Representatives,  respecting  survey  and  estimate  of  the  cost  of  dredg- 
ing the  biir  at  Everett,  in  the  State  of  Washington,  so  as  to  make  a 
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fresh-water  harbor  in  or  near  the  river  with  the  greatest  depth  of 
water  practicable,  I  have  now  to  submit  the  accompanying  copy  of 
report  of  July  9,  1894,  on  the  subject  from  Capt.  Thomas  W.  Symons, 
Corps  of  Engineers. 

Captain  Symons  submits  an  estimate  of  the  cost  of  the  work  men- 
tioned, amounting  to  $372,000,  and  states  that  the  harbor  will  furnish 
ample  accommodations  for  deep-sea  ships  at  all  stages  of  the  tide  and 
the  inlet  channel  will  furnish  facilities  for  the  passage  of  sound  and 
river  steamers  around  the  peninsula  and  into  the  Snohomish  at  all 
stages  of  the  tide  and  for  vessels  drawing  18  to  20  feet  at  high  tide. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.^  Chief  of  Engineers, 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 


report  of  oapt.  thomas  w.  symons,  corps  of  enoinbeks. 

United  States  Engineer  Office, 

Portland^  Oreg.y  July  9j  1894. 
General  :  I  have  the  honor  to  submit  the  following  report  iu  com- 
pliance with  instructions  contained  in  a  telegram  received  June  27, 
1894,  which  reads  as  follows : 

Captain  Symons, 

Worcester  Block,  68  Third  Street,  Portland,  Oreg.: 
You  will  make  and  siibroit  to  this  office  as  soon  as  possible  a  survey  and  estimate 
of  cost  of  dredging  the  bar  at  Everett,  Wash.,  so  as  to  make  <a  fresh- water  harbor  in 
or  near  the  river  with  the  greatest  depth  of  water  practicable. 

Casev, 
Chief  of  Engineers. 

Under  date  of  November  4,  1893,  the  honorable  Secretary  of  War 
approved  a  plan  proposed  by  the  Everett  Land  Company  for  making 
certain  changes  in  the  channels  of  the  delta  mouths  of  the  Snohomish 
River,  and  building  locks,  tide  gates,  bulkheads  and  dams,  and  dredg- 
ing across  the  tide  flats  and  in  the  Old  River  to  make  a  fresh- water 
commercial  harbor  at  Everett,  Wash. 

Also  on  November  28, 1893,  the  honorable  Secretary  of  War  approved 
the  harbor  lines  for  the  harbor  surrounding  the  Eveiett  Peninsula, 
which  harbor  lines  accord  with  the  harbor  plans  proposed  by  the  Eve- 
rett Land  Company  and  approved  by  the  Secretary  of  War,  above  men- 
tioned. 

The  correspondence  in  regard  to  this  subject,  with  the  instruments 
of  approval,  are  given  in  Senate  Ex.  Doc.  No.  53,  Fifty-third  Congress, 
second  session,  and  to  this  document  attention  is  invited  for  informa- 
tion in  regard  to  the  general  situation  at  Everett  and  the  approved 
harbor  plan. 

It  is  taken  for  granted  that  the  above-mentioned  harbor  plan  and 
harbor  lines  shall  govern  in  making  the  estimates  and  furnishing  the 
information  called  for  in  my  telegraphic  instructions. 

It  was  not  considered  necessary  to  make  any  surveys  in  order  to  pre- 
pare the  estimates  and  furnish  the  information  called  for.  The  map  of 
the  Everett  Land  Company,  showing  the  harbor  plan  and  harbor  lines 
approved,  contains  all  data  needed,  and  this  having  been  prepared  by 
an  engineer  of  known  ability  and  integrity,  formerly  connected  witli 
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tte  this  office,  is  relied  upon.  A  copy  of  a  portion  of  this  map*  reduced 
ijfcf  one-half  in  scale,  together  with  vicinity  map,*  is  herewith;  upon  it  is 
.>|B       shown  the  harbor  plan  and  harbor  lines  approved,  and  upon  it  is  shown 

the  work  estimated  for  further  on  in  this  report. 
w.  In  order  "to  make  a  fresh- water  harbor  in  or  near  the  river  with  the 

111:  greatest  depth  of  water  practicable,"  it  is  necessary  to  do  three  things, 
a.  i.e.:  First,  to  excavate  a  harbor  basin  in  the  shallows  and  tide  lauds 
ifv  adjoining  deep  water  near  the  river's  mouth ;  second,  to  dredge  a  chan- 
i  nel  for  this  through  the  tide  flats  and  the  Old  River  to  deep  fresh 
r?        water  in  the  Snohomish  River,  this  channel  being  designed  to  bring 

fresh  water  to  the  harbor  basin  and  to  afford  facilities  for  navigation 

about  the  peninsula;  and,  third,  to  protect  and  maintain  this  harbor 
j(r        and  channel  across  the  tide  flats  by  a  bulkhead  interposed  between 

them  and  the  open  waters  of  the  sound. 

HARBOR. 

It  is  possible  to  give  this  fresh-water  harbor  almost  any  depth,  but 
it  is  believed  that  a  depth  of  23  feet  at  extreme  low  tide,  corresponding 
to  a  depth  of  26  feet  at  the  mean  of  the  lower  low  waters  and  29  feet 
at  mean  low  water  will  be  ample,  and  is  therefore  considered  as  fulfllling 
the  condition  of  giving  a  harbor  with  the  greatest  depth  practicable,  as 
called  for  in  my  instructions.  The  estimate  is  based  upon  this  assumed 
depth  in  the  harbor  basin  proposed. 

In  dimensions  this  harbor  basin  could  well  be  limited  in  length  by 
the  deep  water  of  Old  Port  Gardner  on  the  south  and  Fourteenth  street 
on  the  north,  near  the  line  of  which  are  situated  the  sawmills  and  pulley 
.  factory  shown  on  the  map.  This  would  be  a  length  of  5,300  feet.  A 
width  of  200  feet  would  give  ample  accommodation  for  the  present  for 
ships  to  reach  any  portion  of  the  dredged  basin  or  the  wharves  built 
out  to  it. 

The  most  suitable  location  for  this  long  basin  would  be  along  and 
adjacent  t«  the  eastern  pier- head  line  in  the  waterway  reserved  to  the 
pubHc.  This  would  enable  piers  and  wharves  to  be  built  out  to  it  from 
the  main  shore,  which  could  be  readily  reached  by  the  existing  railroads. 

The  amount  of  excavation  required  to  make  this  harbor  5,300  feet 
long,  200  feet  wide,  and  23  feet  at  extreme  low  tide,  with  side  slopes  of 
one  on  one,  is  840,000  cubic  yards. 

FRESH- WATER   INLET   CHANNEL. 

Ill  order  that  the  harbor  just  described  shall  receive  fresh  water  from 
the  Snohomish  River  and  the  accompanying  benefits  therewith,  it  will 
be  necessary  to  dredge  a  channel  through  the  tide  flats  and  the  shal- 
lows of  the  Old  River  to  the  deep  water  in  the  river  at  Steamboat 
Slough.  The  bottom  of  the  Old  River  and  the  tide  flats  have  an  aver- 
age elevation  of  about  5  feet  at  low  tide,  so  that  if  no  inlet  channel  were 
dredged  water  from  above  could  not  reach  the  dredged  channel  except 
at  the  first  of  the  ebb,  and  this  would  be  mainly  salt  water.  If  a  good 
free  channel  be  dredged  across  the  bar  of  the  tide  flats  and  in  the  Old 
Kiver  to  6  feet  depth  at  low  tide,  the  water  from  above  would  run  oat 
through  it  during  the  entire  ebb,  and  the  water  would  be  comparatively 
fresh.  Such  a  channel  would,  besides,  furnish  a  convenient  watery 
highway  about  the  peninsula  with  a  navigable  depth  at  low  water  of  6 
feet  and  at  high  water  of  21  feet. 


*  Omitted. 
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The  estimate  provides  for  this  fresh-water  inlet  and  navigable  chan- 
nel 6  feet  deep  at  extreme  low  water  and  100  feet  wide  at  the  bottom^ 
with  side  slopes  of  one  on  one. 

This  channel  from  Fourteenth  street  around  to  the  head  of  Old 
River  would  be  29,151*  feet  long  and  the  amount  of  excavation  involved 
would  be  1,100,000  cubic  yards. 

BULKHEAD. 

in  order  to  protect  the  dredged  harbor  and  channel  across  the  tide 
flats  from  being  lilled  by  the  sands  stirred  up  by  the  waves  coming  in 
from  the  deep  water  of  the  sound,  to  quiet  the  water  at  high  tide,  and 
to  better  control  the  flow  of  the  ebb  and  flood  through  the  channel,  it 
is  necessary  to  construct  a  dike  or  bulkhead  along  the  west  or  opea- 
water  side  of  the  channel.  This  dike  can  be  composed  of  the  material 
dredged  from  the  harbor  and  channel  deposited  behind  and  supported 
by  a  bulkhead  of  piles  and  brush.  This  bulkhead  should  be  built  on  the 
western  bulkhead  line  of  the  approved  harbor  plan.  This  should  be 
built  to  an  elevation  of  full  high  water.  Theire  would  be  16,000  feet 
to  be  built  in  water  averaging  10  feet  deep  at  high  tide  from  the  lower 
end  of  Smiths  Island  to  the  low- water  line,  and  2,300  feet  from  the  low- 
water  line  out  to  a  depth  of  10  feet  at  low  tide. 

ESTIMATE. 

Dredging  in  harbor,  840,000  oubio  yards,  at  13  cents $109, 200 

Dredging  in  inlet  channel,  1,100,000  cubic  yards,  at  13  cents 143,  000 

Pile  and  brush  bulkhead,  15.000  feet,  at  $4.50 67,500 

Pile  and  brush  bulkhead,  2,300  feet,  at  $8 18,400 

338,100 
Contingencies,  engineering,  etc.,  10  per  cent 33,  810 

Total 371,910 

In  round  numbers 372,000 

The  work  outlined  to  be  done  and  covered  by  the  estimate  is  a  part 
of  the  general  plan  of  the  harbor  prepared  by  the  Everett  Land  Com- 
pany and  approved  by  the  Secretary  of  War. 

The  harbor  will  furnish  ample  accommodations  for  deep-sea  ships 
at  all  stages  of  the  tide,  and  the  inlet  channel  will  ftirnish  facilities  for 
the  passage  of  sound  and  river  steamers  around  the  peninsula  and 
into  the  Snohomish  at  all  stages  of  the  tide  and  for  vessels  drawing 
18  to  20  feet  at  high  tide. 

Very  respectftilly,  your  obedient  servant, 

Thomas  W.  Symons, 
CaptaiUy  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.A. 
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UU  19. 

establishment  of  habboe  lines  in  eveeett  haeboe,  washington. 

Office  Everett  Land  Company  of  Washington, 

Uverett,  Wash.y  August  9, 1893. 

Dear  Sie:  I  have  the  honor  to  forward  herewith  a  letter  of  the 
attorney  for  the  city  of  Everett,  inclosing  a  resolution  of  the  council 
of  said  city,  which  represents  that  the  protection  and  preservation  of 
the  harbor  here  requires  the  establishment  of  harbor  lines  at  this  place. 

The  Everett  Land  Company,  of  which  I  am  vice-president  and  general 
manager,  is  the  owner  of  more  than  three-fourths  of  all  the  upland  abut- 
ting upon  said  harbor,  and,  being  personally  famDiar  with  all  of  the 
facts  stated  in  the  inclosed  resolutions,  I  take  pleasure  in  indorsing  the 
request  of  the  said  city  council,  believing  that  the  interests  of  public 
commerce  and  the  preservation  and  protection  of  the  harbor  at  Everett 
require  such  action. 

And  in  further  support  of  what  the  council  have  stated  in  their  reso- 
lution I  desire  to  call  your  attention  to  the  fact  that  a  transcontinental 
railroad,  to  wit,  the  Great  Northern  Eailwaji  Company,  has  constructed 
its  main  line  across  the  continent,  first  touching  the  tide  waters  of  the 
Pacific  at  this  city,  and  that  the  Everett  and  Monte  Cristo  Railroad, 
which  by  traffic  arrangement  does  the  business  of  the  Northern  Pacific 
Kailroad  at  this  point,  has  its  terminus  at  this  city,  and  that  large  ter- 
minal improvements  are  contemplated  by  said  railway  companies:  and 
that,  for  the  purpose  of  preserving  the  harbor  so  that  it  wUl  best  sub- 
serve the  interests  of  these  two  companies,  together  with  the  large 
general  commerce  now  centering  here,  it  is  highly  important  that  the 
U.  S.  Government  should  lay  harbor  lines,  including  a  waterway 
across  certain  extensive  tide  flats  in  front  of  said  city,  from  the  deep 
waters  of  Puget  Sound  to  the  mouth  of  the  Snohomish  River,  which  is 
a  large,  navigable  fresh- water  stream  for  a  distance  of  about  20  miles 
from  said  sound,  and  borders  on  said  city  on  the  north  and  east  sides. 

I  attach  hereto  a  map*  of  the  city  of  Everett,  together  with  its  har- 
bor, which  will  show  you  the  situation,  and  from  which  you  will  readily 
see  the  importance  of  the  request  herein  contained. 

Very  respectfaUy,  Schtiyleb  Dubtee, 

Vice-President  and  General  Manager^ 

The  Everett  Land  Company, 

The  Secbetaey  of  Wae. 

[Second  indorsement.] 

Office  Chief  of  Engineees,  U.  S.  Abmy, 

October  4,  1893. 
Respectfully  referred  to  Capt.  Thos.  W.  Symons,  Corps  of  Engineers, 
for  report. 

If,  in  Captain  Symona's  opinion,  harbor  lines  should  be  established  at 
this  locality  under  provisions  of  section  12  of  the  river  and  harbor  act 
of  August  11, 1888,  as  amended  and  reenacted  by  section  12  of  the  river 
and  harbor  act  approved  September  19, 1890,  he  will  please  submit  to 
this  office  a  map  showing  the  harbor  lines  which,  in  his  judgment,  should 
be  established  by  the  Secretary  of  War. 
To  be  returned  through  the  division  engineer. 
By  command  of  Brig.  Gen.  Casey:  jj   ^   Adams 

Major ^  Corps  of  Engineers. 


*  Omitted. 
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[Third  indorsement.] 

XJ.  S.  Engineer  Office, 
Portland^  Oreg.^  October  10, 1893. 
Eespectfttlly  returned  to  the  Chief  of  Engineers,  U.  S.  Army  (throa^l 
Col.  G.  H.  Mendell,  division  engineer),  with  report  of  this  date. 

T.  W.  Symons, 
Captain,  Corps  of  Engineers, 

[Fourth  indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco,  Cat.,  October  21, 1893. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army. 
The  views  expressed  by  Capt.  Symons  in  report  dated  the  lOtli 
instant,  herewith,  are  concurred  in. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers, 

Division  Engineer. 


LETTER  OF  ItfR.^H.  D.  COOLEY,  CITY  ATTORNEY. 

Everett,  Wash.,  August  9, 1893. 
Dear  Sir  :  I  have  the  honor  herewith  to  transmit  a  copy  of  resolu* 
tions  passed  by  the  council  of  the  city  of  Everett,  and  in  compliance 
with  said  resolutions  request  that  you  cause  an  order  to  be  entered 
directing  the  establishment  of  harbor  lines  in  the  harbor  front  of  and 
surrounding  said  city,  for  the  reasons  therein  stated. 
Very  respectfully,  yours, 

H.  D.  COOLEY, 

City  Attorney. 
The  Secretary  of  War. 


RKSOLUTIONS  PASSED   BY  THE   COUNCIL   OF  THE   CITY  OF  EVERETT,    WASH. 

Whereas  there  is  a  large  and  increasing  commerce  at  the  city  of  Everett,  in  the 
State  of  Washington,  amounting  in  the  aggregate  to  ahoiit  20,000  tons  per  month ;  and 

Whereas  there  are  numerous  sawmiils,  lumber  manufacturing  mills,  and  smelting 
works  within  or  adjacent  to  the  limits  of  said  city,  and  at  the  mouth  of  the  Snoho- 
mish River,  causing  a  large  amount  of  debris  and  other  waste  products,  which  are 
bein^  cast  into  the  said  harbor  in  a  manner  detrimeutsl  to  said  harbor ;  and 

Whereas  wharves  and  docks  are  being  constructed  by  private  owners  in  snch  a 
way  as  to  cause  an  irregular  line  of  wharfage,  and  in  such  a  way  as  to  block  up  said 
debris  and  waste  products ;  and 

Whereas  no  harbor  lines  have  ever  been  established  in  front  of  said  city  of 
Everett  or  in  the  harbor  surrounding  said  city :  Therefore,  be  it 

Resolved,  By  the  council  of  the  inoorporatea  city  of  Everett,  that  the  preservation 
and  protection  of  the  harbor  of  said  city  requires  the  establishment  and  layingont 
of  harbor  lines  and  waterways  under  the  direction  and  by  authority  of  the  War 
Department  of  the  United  States ;  and  be  it 

Further  reeolvedf  Tliat  the  said  council  of  the  city  of  Everett  call  the  attention  of 
the  Secretary  of  War  to  said  conditions  recited  hereinbefore,  and  do  hereby  request, 
for  the  purpose  of  preserving  and  protecting  said  harbor,  that  he  cause  harbor  lines 
in  front  of  said  city  to  be  permanently  and  definitely  established ;  and  be  it 

Further  resolved.  That  a  copy  of  these  resolutions  be  properly  attested  by  the 
mayor  and  clerk  of  said  city  and  the  city  attorney  be  requested  to  communicate 
with  the  Secretary  of  War  and  procure  such  orders  as  are  proper  in  the  premises. 

Passed  at  a  regular  session  of  the  council  this  15th  day  of  August,  A.  D.  1893. 

Traos.  DwYBR, 

Mayor^ 

Attest: 

C.  P.  Clark, 

City  Clerk. 

[CORPORATE  SEAL./ 
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beport  op  capt.  t.  w.  symons,  oorps  of  enoineebs. 

United  States  Engineer  Office, 

Portland^  Oreg.^  October  lOj  1893. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
subjecjt  of  harbor  lines  at  Everett.  The  general  statements  contained 
j  n  the  request  of  the  mayor  of  Everett  and  the  vice-president  and  general 
manager  of  the  Everett  Land  Company  I  know  to  be  true.  It  is  my 
opinion  that  harbor  lines  should  be  established  at  Everett. 

This  is  necessary,  particularly  in  the  Upper  Snohomish  River,  back 
of  Everett,  where  a  number  of  wharves  have  been  built  jutting  out  into 
the  stream.  Here  the  stream  is  comparatively  narrow,  and  the  encroach- 
ments by  wharves,  etc.,  should  be  strictly  limited.  The  rfame  is 
true  farther  up  the  river  than  is  shown  on  the  lithograph  •  map  here- 
with, at  Lowell,  now  a  part  of  Everett. 

In  connection  with  this  subject  of  harbor  lines,  I  beg  to  invite  atten- 
tion to  the  papers  returned  herewith,  containing  the  request  of  the 
Everett  Laud  Company  for  authority  to  construct  a  harbor  at  Everett, 
with  my  report  thereon.  The  location  of  harbor  Unes  at  Everett  is 
largely  dependent  upon  what  action  is  taken  in  regard  to  this  request. 

The  present  deep-water  frontage  of  Everett  is  confined  to  a  short 
stretch  near  the  Puget  Sound  Wire,  IS'ail  and  Steel  Company's  works. 
Just  north  of  this  point  the  tide  flats  of  the  Snohomish  commence  and 
break  away  out  2  miles  to  the  westerly,  and  northerly  to  the  Tulalip 
Indian  Eeservation,  with  shallow  channels  across  leading  into  the  river. 

The  establishment  of  harbor  lines  at  this  deep-water  frontage  and  the 
building  of  a  lock  and  harbor  basin,  as  proposed  by  the  Everett  Land 
Company,  are  so  intimately  ox)rrelated  that  one  can  not  be  properly  set- 
tled upon  and  fixed  without  the  other,  if  both  are  ultimately  located. 

If  the  request  of  the  Everett  Land  Company  be  approved,  as  recom- 
mended by  me,  then  it  would  be  desirable  to  establish  the  waterway 
across  the  tide  flats  in  front  of  the  Everett  peninsula  mentioned  by  Mr. 
Duryee.  If  it  is  not  approved  I  can  see  no  reason  for  establishing  the 
waterway,  as  requested,  unless  it  be  to  provide  for  a  similar  plan  in  the 
ftiture. 

Upon  the  assumption  that  the  plan  and  request  of  the  Everett  Land 
Company  be  approved  the  lines  which,  in  my  judgment,  should  be 
established  by  the  Secretary  of  War  are  approximately  shown,  as  far 
as  the  map  goes,  upon  the  large  blue  print*  sent  with  my  report  upon 
that  request,  and  may  be  thus  described: 

Within  the  inclosed  harbor,  in  the  Old  River,  across  the  tide  flats, 
and  in  the  habor  basin,  the  lines  should  be  the  "pier  head''  lines  of  the 
harbor  channel  and  the  bulkhead  lines  of  the  harbor  basin. 

In  the  deep  water  outside  the  harbor  the  pier  head  line  should  be 
extended  each  way  from  the  harbor  basin,  as  shown  in  red.  Above 
the  head  of  Old  River,  in  the  Snohomish  River  proper,  pier  head  lines 
should  be  located  providing  for  the  widest  possible  channel,  due  regard 
being  had  for  existing  wharves  and  the  rights  of  property  owners  to 
erect  others. 

I  have  not  sufficient  data  at  present  to  enable  me  to  accurately  locate 
these  lines,  which  should  extend  up  a  little  above  Lowell,  but  the 
general  idea  of  the  lines  recommended  is  indicated  in  red. 
Very  respectfully,  your  obedient  servant, 

T   ^V    Symons 

Brig.  Gen.  Thomas  L.  Casey,  <^*^*«*"'  ^*^»  of  EngiUr»: 

Chief  of  UfigineerSj  U.  8.  A. 

"  •Omitted. 
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[First  Indoraement.] 

Office  Chief  op  ENaiNBEBS, 

U.  S.  Army, 
November  25^  1893. 
Respectfully  submitted  to  the  Secretary  of  War. 
In  the  matter  of  the  application  of  the  city  of  Everett,  Wash.,  and. 
of  the  Everett  Land  Company  for  the  establishment  of  harbor  lines  at 
that  place,  attention  is  invited  to  the  within  report  of  Capt.  Thomas  W. 
Symons,  Corps  of  Engineers,  to  whom  the  subject  was  referred. 

Captain  Symons  has  given  the  matter  carefnl  consideration,  and  rec- 
ommends the  establishment  of  harbor  lines  as  described  in  tne  report 
and  as«hown  in  red  on  the  accompanying  map. 
I  concnr  in  his  recommendation. 

Thos.  Lincoln  Casey, 
Brig.  (?en.,  Chief  of  Engineers. 

War  Department, 

Not  ember  28^  1893. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Daniel  S.  Lamont, 

Secretary  of  War. 
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APPENDIX  V  V. 


IMPROVEMENT  OF  WILLAMETTE  AND   LOWER  COLUMBIA  RIVERS  AND 
THEIR  TRIBUTARIES,  OREGON  AND  WASHINGTON. 


JREPOBT  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
MAJORS  THOMAS  H.  HANDBURY  AND  JAMES  C.  POST,  AND  LIEUT. 
HARRY  TAYLOR,  CORPS  OF  ENGINEERS. 

IMPBOVKMENTS. 


1 .  Month  of  Columbia  River,  Oregon  and 

Washington. 

2.  Columbia  River  between  Vancouver, 

Wash.,  and  month   of    Willamette 
River. 

3.  Canal  at  the  Cascades,  Columbia  River, 

Oregon. 

4.  Columbia  and  Lower  Willamette  riv- 

ers below  Portland,  Greg. 


5.  Willamette  River  above  Portland,  and 

Yamhill  River,  Oregon. 

6.  Cowlitz  River,  Washington. 

7.  Youngs  and  Klasknine  rivers,  Oregon. 

8.  Gauging  waters  of  Columbia  River, 

Oregon  and  Washington. 


United  States  Engineer  Office, 

Portland^  Oreg.y  July  .9,  1894. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  of 
the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  ending  June  30, 1894. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


V  V  I. 


IMPROVEMENT  OF  THE  MOUTH  OF  THE  COLUMBIA  RIVER,  OREGON  AND 

WASHINGTON. 

The  project  for  this  work  was  adopted  in  1884,  and  contemplated 
securing  and  maintaining  a  navigable  channel  30  feet  deep  across  the 
bar  at  the  mouth  of  the  river  by  concentrating  the  ebb  currents,  dis- 
tributed over  the  bar,  from  Fort  Stevens  to  Cape  Disappointment,  a 

2631 


Digitized  by  VjOOQIC 


2632      REPORT   OP   THE   CHIEF    OF    ENGINEERS,  U.  8.  ARMY. 

distance  of  10  miles,  measured  on  the  bar.  These  currents  some  years 
produced  one  good  channel,  and  during  other;}  two  or  three  channels 
across  the  bar,  neither  of  which  was  good.  To  accomplish  the  desired 
results  a  jetty  that  was  to  extend  from  the  shore  near  Port  Stevens 
across  Clatsop  Spit  toward  a  point  about  3  miles  south  of  Gape  Dis- 
appointment and  slightly  convex  to  the  north  was  proposed.  The 
height  and  length  of  the  jetty  v/ere  to  be  finally  determined  as  the  work 
progressed  by  the  effect  produced,  but  it  was  to  be  kept  as  low  and  as 
short  as  was  consistent  with  the  object  to  be  attained,  both  for  reasons 
of  economy  and  to  prevent  its  being  an  unnecessary  obstruction  to 
the  inflowing  tides.  The  jetty  was  to  be  built  of  firmly  constructed 
mattresses  covered  with  rubble  and  afterwards  with  random  blocks  of 
stone  of  large  size. 

In  the  latter  part  of  1884  the  necessary  preparations  for  commenc- 
ing the  work  were  made,  and  early  in  1885  active  operations  began. 
These  consisted  in  the  construction  of  wharves,  buildings,  etc.,  and  an 
elevated  railway  over  the  site  of  the  jetty  from  which  the  mattresses 
were  to  be  lowered  in  place  and  the  stone  covering  dumped  upon  them. 
As  the  elevated  railway  advanced  the  mattresses  were  laid  and  oallasted, 
and  these  operations  were  continued  until  the  work  was  extended  4J 
miles,  to  a  point  3  miles  south  of  Gape  Disappointment.  The  portions 
of  the  jetty  inshore  were  also  raised  as  the  work  advanced.  In  March, 
1893,  the  results  obtained  being  satisfactory,  action  was  taken  t/O  deter- 
mine the  height  to  which  the  work  should  be  raised  to  secure  its  per- 
manence and  maintain  the  capacity  of  the  newly  formed  channel.  This 
question  was  referred  to  a  Board  who  recommended  that  the  height  of 
the  work  in  its  completed  state  should  be  12  feet  above  datum  at  the 
shore  and  slope  to  10  feet  at  station  122  (1.8  miles)  and  continue  toslope 
from  thence  to  4  feet  above  datum  at  the  outer  end.  Datum  is  taken 
as  the  mean  of  the  observed  lower  low  waters.  This  Board  also  recom- 
mended, as  an  additional  protection  to  the  work,  the  construction  of  4 
groins  on  the  channel  side  of  the  jetty  to  add  to  the  permanence  of  the 
sands  accumulating  there. 

At  the  close  of  the  last  fiscal  year  the  work  had  been  raised  to 
mean  high  tide  for  a  distance  of  2  miles  from  shore,  and  beyond  this 
to  4  feet  above  mean  low  water,  and  a  straight  channel  across  the  bar 
29  feet  deep  at  mean  low  water  had  been  formed,  containing  within  it  a 
narrow  depression  uniting  the  30-foot  contours.  The  distance  between 
the  30  foot  contours  on  the  outside  and  inside  of  the  bar,  independent 
of  this  depression,  was  about  one-half  mile,  or  2,640  feet. 

The  width  of  the  27-foot  channel  was  about  three-quarters  of  a  mile, 
and  that  of  the  25-foot  channel  about  1^  miles. 

OPERATIONS  DURING   THE   YEAR. 

The  delivery  of  rock  was  continued  until  the  middle  of  December, 
when  the  work  was  suspended  owing  to  severe  weather.  About  the 
middle  of  February  the  delivery  was  resumed  and  continued  until  the 
end  of  March,  when  Operations  were  again  suspended  by  the  comple- 
tion of  the  contract  for  the  rock  and  the  near  exhaustion  of  the  funds 
available  for  the  work. 

During  the  year  115,733.8  tons  of  rock  were  received,  the  two  outer 
groins,  Nos.  1  and  2,  were  constructed  and  the  work  was  raised  from 
its  outer  end  to  station  150,  or  10,000  feet,  to  the  completed  height; 
from  150  to  105  to  7.5  feet  above  low  water,  or  average  high  water; 
from  105  to  95  it  rises  gradually  from  7.5  to  9  feet  above  mean  low 
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water;  from  95  to  40  it  rises  gradually  from  9  to  10  feet,  and  from  40 
to  the  shore  it  is  at  the  completed  height.  From  the  shore  to  station 
106  the  height  has  been  attained  by  dumping  the  rock  in  a  narrow 
ridge.  This  was  considered  advisable  for  greater  security  against 
drift,  as  it  was  unknown  how  long  the  work  would  be  obliged  to  stand 
before  other  appropriations  were  made.  It  is  possible  that  the  height 
of  this  portion  of  the  work  may  in  future  be  reduced  by  heavy  seas. 
The  unusual  height  of  the  water  in  the  Columbia  Biver  during  the 
recent  rise  produced  enormous  quantities  of  drift,  which,  without  the 
pre^/aution  taken  of  giving  increased  elevation  to  the  work,  and  the 
greatest  care  on  the  part  of  those  in  charge,  would  have  probably 
wrecked  a  large  portion  of  the  railway  over  the  work.  Duriug  the 
heavy  gales,  from  October  to  December,  about  4,000  tons  of  rock  were 
washed  off  the  outer  end  of  the  jetty,  reducing  its  height  over  the 
outer  1,400  feet  to  low  water,  and  from  thence  to  station  228,  an  addi- 
tional distance  of  800  feet,  to  3  feet  above  low  water.  Inside  of  this 
station  there  has  been  practically  no  disturbance  of  the  rock.  The 
outer  1,800  feet  of  the  railway  was  also  practically  destroyed.  The 
rock  on  groin  No.  1  settled  2  feet  during  the  storms  referred  to.  This 
was  afterwards  raised  to  its  proper  height,  and  it  has  again  settled  2 
feet. 

During  May  and  June  soundings  were  made  over  the  outer  bar  and 
the  shoals  in  the  vicinity  of  the  work  and  also  upon  the  jetty  to  ascer- 
tain what  changes,  if  any,  had  taken  place  during  the  past  year.  The 
condition  of  the  jetty  at  the  end  of  the  year  has  already  been  stated. 
The  shoals  on  both  sides  of  the  work  have  greatly  increased  both  in 
height  and  area,  as  will  be  seen  by  reference  to  the  drawing  inclosed, 
which  gives  the  position  of  the  shoals  as  they  existed  a  year  ago  and 
at  the  present  time.  The  survey  of  the  bar,  a  copy  of  which  is  also 
inclosed,  shows  practically  no  change  in  tlie  channels.  The  30-foot 
depression  across  the  bar  has  disappeared  while  the  29-foot  channel  is 
somewhat  wider,  and  the  distance  meaisured  across  the  bar  between  the 
30-foot  contours  has  been  reduced  to  1,500  feet.  Apparently  this  has 
been  caused  by  the  inward  movement  of  the  outer  contour.  The  width  of 
the27-foot  channelhas  increased  to  1|  miles,  and  that  of  the  25-foot  chan- 
nel'to  2J  miles.  In  front  of  the  end  of  the  jetty  the  24-foot  contour  has 
moved  seaward  about  2,000  feet,  and  inside  this  contour  toward  the 
jetty  the  depth  has  been  reduced  5  to  10  feet  by  drifting  sand.  On  the 
north  side  of  the  channel  the  24- foot  contour  extends  about  the  same 
distance  seaward  as  before  but  it  has  moved  somewhat  toward  the 
north. 

The  original  estimate  of  the  cost  of  this  work  was  $3,710,000,  and  up 
to  the  present  time  $1,687,500  have  been  appropriated.  This  leaves  to 
the  credit  of  the  work  on  the  original  estimate  $2,022,500.  The  prog- 
ress made,  together  with  the  results  desired,  were  so  advanced  in  1893 
that  the  Board  of  Engineers  estimated  that  the  work  could  be  com- 
pleted for  a  sum  of  $338,180  in  addition  to  that  already  appropriated. 
This  anticipation  still  seems  likely  of  fulfillment  if  the  necessary  funds 
are  supplied  at  an  early  date,  and  if  it  is  accomplished  the  total  cost 
of  the  work  will  be  only  $2,025,680,  and  thus  a  saving  of  nearly  one- 
half  the  original  estimate  will  be  made.  The  present  extremely  satis- 
factory condition  has  resulted  mainly  from  continuous  operations  upon 
the  work  which  have  been  possible  by  the  later  ai)propriations  being 
of  sufficient  size  to  enable  the  work  to  be  carried  on  without  delay,  and 
the  present  is  the  first  time  during  five  years,  except  for  twenty  days  in 
1890,  that  the  funds  have  become  exhausted  and  operations  have  been 
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suspended  for  that  reason.  If  this  suspension  be  long  continued  it  will 
add  materially  to  the  amount  necessary  for  the  completion.  The  greater 
portion  of  the  railway  over  the  work,  from  decay,  is  nearing  the  period 
when  it  will  not  be  safe  unless  extensively  repaired,  and  the  cost  of  its 
maintenance  will  therefore  be  greatly  increased,  even  if  it  does  not 
have  to  be  entirely  renewed.  Should  the  latter  prove  necessary,  it 
would  be  attended  with  much  difficulty  and  large  exx)en8e,  for  the 
piling  to  sustain  the  track  must  be  driven  through  the  rock  and  mat- 
tresses constituting  the  jetty.  There  is  therefore  great  need  of  an 
immediate  and  sufficient  appropriation  to  complete  the  work,  and  it  is 
earnestly  recommended  that  the  whole  of  the  $338,180  be  made  avail- 
able for  the  fiscal  year  ending  June  30, 1896. 

Mr.  O.  B.  Hegardt  has  continued  in  local  charge  of  the  work  and 
has,  as  heretofore,  performed  his  duties  zealously  and  intelligently. 
His  report  is  inclosed  and  contains  additional  details  of  the  yeai^s 
operations. 

APPROPRIATIONS. 

Act  of— 

Julys,  1884 $100,000 

Augusts,  1886 187,500 

August  11,  1888 500,000 

February  22,  1890 75,000 

.September  19,  1890 475,000 

July  13,  1892 350,000 

Total 1,687,500 

Money  statement. 

July  1.  1893,  balance  unexpended $188,810.98 

June  30,  1894,  amount  expended  du  ring  fiscal  year 170, 642. 08 

Julyl,  1894,  balance  unexpended -• 18,168.90 

July  1,  1894,  outstanding  liabilities 415.00 

July  1, 1894,  balance  available 17,753.90 

{Amount  (estimated)  required  for  completion  of  existing  project 338, 180. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endinj;  J  une  30, 1896  338, 180. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,1893. 


report  of  g.  b.  h1egardt,  assistant  engineer. 

Office  of  United  States  Assistant  Engineer, 

Fori  Stevens,  Oreg,,  June  30, 1894. 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the 
improvement  of  the  mouth  of  the  Columbia  River,  Oregon  and  Washington,  for  the 
fiscal  year  ending  June  30,  1894. 

jetty  tramway. 

No  extension  to  the  tramway  was  made  during  the  year. 

Repairs  to  and  the  care  of  tne  tracks,  for  the  running  ot  rock  trains,  has  been  the 
principal  work  done. 

The  period  from  the  latter  part  of  October  to  about  April  1  was  a  succession  of 
violent  storms  and  gales  and  the  tramway  was  damaged  to  a  great  extent^  and  par- 
ticularly so  at  its  outer  end. 

I  have  been  told  by  the  bar  pilots  it  was  the  stormiest  season  experienced  during 
the  last  sixteen  to  twenty  years. 

November  23  to  26  unusually  heavy  gales  prevailed,  accompanied  by  high  tidee 
and  heavy  sea,  and  the  outer  end  of  the  tramway  suffered  a  great  deal.  No  exami- 
nation of  the  tracks  beyond  iStation  235  could  be  made  until  a  few  days  later, 
because  the  spray  of  the  breakers  was  flying  across  the  tracks  even  at  low  water. 
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It  was  found  that  the  damage  done  at  this  time  was  the  washing  away  of  the 
entire  tramway  structare  between  Stations  241-60  and  245-44,  a  distance  of  384  feet. 
From  Station  245-44  to  Station  250-00,  the  original  end  of  the  jetty,  the  tracks 
remained  intact  with  the  exception  of  a  few  bents  at  the  yery  end.  Between  Sta- 
tions  241-60  and  239-00  piles  were  broken  off  in  several  bents,  but  inside  from  Sta- 
tion 230-00  the  tracks  were  not  in  the  least  disturbed. 

Where  the  break  occurred  is  the  most  exposed  part  of  the  jetty,  and  we  have  had 
trouble  to  hold  the  tracks  there  every  winter  since  the  tramway  was  constructed. 

As  soon  as  the  sea  had  subsided  sumciently  to  allow  of  work  being  carried  on,  steps 
were  at  once  taken  to  reenforce  and  strengthen  the  tracks.  The  caps  and  stringers 
were  extra  driftbolted,  longitudinal  braces  put  in,  and  |-inch  by  2i-inch  iron  straps 
placed  over  both  the  caps  and  the  stringers  for  a  distance  of  several  hundred  feet 
inshore  from  Station  239-00,  and  no  further  damage  was  occasioned  by  the  storms 
until  December  20  to  23,  when  another  series  of  gales  of  almost  greater  severity  than 
those  in  November  again  occurred. 

Tho  damage  done,  nowever,  was  not  so  serious  as  in  November,  and  only  an  addi- 
tional number  of  bents  washed  away  between  Stations  238-00  and  241-60.  The  whole 
structure  between  these  stations  had  been  so  weakened  by  the  constant  beating  of 
the  heavy  sea  against  it  that  nothing  in  the  way  of  repairs  could  be  done  to  secure 
the  tracks  and  w  prevent  further  damage  to  the  standmg  and  uninjured  portion  of 
the  tramway ;  the  tracks  were  cut  adnfb  at  Station  238-40,  and  the  tracks  inshore 
from  this  station  strengthened  in  the  same  manner  as  before  described. 

A  large  number  of  piles  from  Station  150-00  and  out  were  knocked  loose  and  out 
of  place,  but  were  secured  before  they  were  broken  off.  About  the  middle  of  Janu- 
ary the  worst  storm  of  the  season  struck  this  place  and  continued  for  five  daysjbhe 
velocity  of  the  wind  during  these  days  being  from  70  to  9b  miles  per  hour.  This 
time  more  damage  was  done,  and  a  number  of  bents  washed  away  from  the  standing 
end  of  the  tramway,  and  it  again  became  necessary  to  cut  adrift  the  damaged  portion 
of  the  tracks  at  Station  235-00. 

In  February  and  March  more  piles  were  broken  off  as  far  in  as  to  Station  232^8, 
but  since  that  time  no  damage  has  been  done  to  the  tramway  tracks  by  the  storms. 

The  original  end  of  the  tramway  was  at  Station  250-40,  but  the  last  two  bents 
were  carried  away  shortly  after  the  rock  had  been  placed,  so  that  Station  250-00  has 
been  considered  as  the  end  of  the  jetty  and  the  tramway. 

It  will  be  seen  that  nearly  2,000  feet  of  track  have  either  been  entirely  washed 
away  or  badly  damaged  since  November  last.  Station  232-48  being  now  the  end  of 
the  tramway. 

Portions  of  the  damaged  tracks  are  still  standing  and  the  entire  part  between 
Stations  249-88  and  246-84.  This  is  where  a  third  track  had  been  added  to  the  tram- 
way and  the  mattress  work  made  70  feet  wide  and  a  very  large  amount  of  rock 
placed. 

Before  the  winter  storms  set  in  the  rock  in  the  jetty  had  already  been  raised  to  the 
height  established  by  the  Board  of  Engineers,  from  the  outer  end  aud  inshore  for  a 
distance  of  1.89  miles,  and  this  part  of  the  jetty  considered  as  completed,  and  the 
damage  to  the  tramway  was  not  of  so  serious  a  nature  as  it  would  have  been  had  it 
occurred  at  an  earlier  date. 

The  rails  on  the  outer  part  of  the  tramway  had  been  taken  up  for  use  in  the  groin 
tracks,  from  the  north  track  between  Stations  235  and  250  and  from  the  south  track 
between  Stations  242  and  250,  so  that  comparatively  few  rails  were  lost. 

During  the  unprecedented  freshet  in  the  Columbia,  in  the  early  part  of  June, 
immense  quantities  of  drift  were  brought  down  and  large  portions  lodged  against 
the  jetty.  By  constant  watchfulness  aud  the  sawing  up  and  pulling  out  of  the  drift, 
the  only  damage  done  to  the  tramway  was  the  breaking  off  of  one  pile  near  Station 
207-00. 

Fortunately  southerly  winds  prevailed  during  the  greater  part  of  the  time  during 
which  the  most  of  the  drift  came  down  and  kept  it  away  from  the  jetty. 

The  usual  yearly  straightening  of  the  tracks  had  to  be  attended  to  and  was  done 
during  suspension  of  rock  delivery  in  Januarv. 

From  the  shore  and  out  to  Station  156-00  tlie  rails  were  taken  up  and  relaid  for 
the  greater  part  of  the  distance,  and  the  first  2,000  feet  entirely  respiked. 

A  new  railroad  crossing  was  put  down  where  the  pile-driver  tracks  join  the  main 
tracks,  the  old  one  being  in  bad  condition. 

\Vhile  running  rock  trains  it  had  been  necessary,  as  heretofore,  to  employ  three 
men  to  take  up  the  creeping  of  the  rails  and  keep  the  tracks  in  good  order. 

The  first  part  of  the  tramway  has  now  been  standing  since  1886,  and  during  the 
last  three  years  received  extensive  repairs. 

Its  condition  of  course  becomes  worse  with  every  year,  and  will  not  be  safe  to  use 
much  longer  without  being  practically  rebuilt.  The  rails,  from  the  constant  expo- 
sure to  the  salt  air  and  spray  from  the  sea,  are  getting  badly  corroded  and  are  about 
ready  to  be  condenmed  as  unfit  for  further  use. 
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JKTTY. 

The  mattress  work  was  completed  iii  1892,  and  no  mat-sinking  in  the  jetty  proper 
has  been  done  during  the  year. 

The  amonnt  of  rock  received  and  placed  on  the  jetty  and  groins  during  the  fiscal 
year  was  115,733.8  tons,  and  was  famished  by  Maxwell  &  Huber,  Spokane,  Wash., 
under  contract  of  March  6, 1893. 

The  rock  received  was  distributed  over  the  jetty  and  on  the  groins  at  the  follow- 
ing places:  Between  Stations  150  and  250,  the  end  of  the  jetty,  57,462  tons;  between 
Stations  30  and  150,  49,750  tons;  in  groin  No.  1,  at  Station  228-00,  5,283  tens,  and  in 
groin  No.  2,  at  Station  15&-00,  3,2?8.8  tons. 

By  the  revised  project  of  the  Board  of  Engineers,  approved  June  9,  1893,  the  jetty 
when  considered  as  completed,  the  top  at  the  shore  end.  Station  25-80,  should  be  at 
reference  12  above  datum  plane,  and  should  slope  thence  to  reference  10  at  Station 
122-00,  1.8  miles ;  thence  to  the  reference  4  at  the  outer  end. 

The  rock  received  during  the  fiscal  year  has  been  placed  in  accordance  with  the 
project,  and  the  jetty  between  Stations  150-00  and  250-00, 10,000  feet,  raised  to  the 
established  references,  and  is  considered  as  completed. 

The  jetty  between  Stations  25-80  and  150-00  has  been  raised  to  the  following 
heights :  From  Station  25-80  to  Station  40-00  the  rock  is  up  to  reference  12  above 
datum  plane,  mean  lower  low  waters;  from  Station  40-00  to  Station  95-00  it  is  prac- 
tically up  to  within  2.5  feet  of  the  established  height  for  the  entire  distance,  and 
from  Station  95-00  the  rock  slopes  from  reference  9  to  reference  7.5,  mean  high  water, 
at  Station  105-00.  From  station  105-00  to  Station  150-00  the  top  of  the  jetty  is  prac- 
tically up  to  mean  high  water. 

The  crest  of  the  jettyfrom  Station  25-80  to  Station  105-00  is,  however,  very  narrow, 
because  the  rock  placed  here  during  the  last  months  of  rock  delivery  was  dumped 
to  increase  the  height  as  much  as  possible  without  increasing  the  base. 

Rock  delivery  for  the  winter  was  suspended  on  December  16,  and  nearly  the  whole 
for^e  discharged,  only  sufficient  number  of  men  being  retained  to  make  necessary 
repairs  to  the  plant  and  tramway  tracks. 

There  still  remained  at  this  date  28,615.2  tons  of  rock  to  be  taken  on  contract  of 
March  6,  1893.  On  February  14  delivery  of  rook  was  again  resumed,  and  all  the 
rock  taken  and  contract  completed  March  30,  and  all  hands  laid  off,  with  the  excep- 
tion of  a  small  party  retained  for  surveying  purposes  and  two  watchmen. 

During  the  month  of  March  19,584.3  tons  of  rock  was  receiyed  and  discharged,  and 
was  the  largest  amount  received  in  any  one  month  during  the  year,  despite  the  unus- 
ually rough  weather,  and  this  amount  has  been  exceeded  only  twice  during  the 
progress  of  the  work,  September,  1891,  21,868  tons,  and  October,  1891,  20,255  tons. 

At  Stations  52  and  88,  tlie  locations  of  the  two  groins  still  to  be  constructed  for  a 
distance  of  about  300  feet  at  each  place,  the  rock  in  the  jetty  had  been  left  low  to 
permit  of  the  driving  of  the  connection  piles  of  the  groins  with  the  main  tracks  with 
greater  ease,  the  driving  next  to  the  jett^^  being  through  the  rocks. 

Duringthe  suspension  of  rock  delivery  in  January,  the  necessary  piles  were  driven 
to  ahow  the  ''crossing ''  timbers  of  the  groins  to  be  placed,  and  when  rock  was  again 
received,  in  February,  these  low  places  were  filled  up  and  the  rock  raised  to  the 
established  height,  as  the  putting  in  of  the  railroad  crossings  for  the  groin  tracks 
would  prevent  additional  rock  to Ije  placed  there. 

All  the  rock  placed  during  the  year  between  Stations  25-80  and  52-00  was  dumped 
on  the  north  or  river  side  of  the  tracks,  because  the  bents  of  the  tramway  between 
these  stations  are  only  10  feet  apart  and  do  not  »dmit  of  large  blocks  being  dumped 
between  the  tracks,  as  is  done  where  the  bents  are  16  feet  apart,  and  also  because  it 
afiords  the  best  protection  against  the  logs  and  drift  carried  down  by  freshets  in  the 
river. 

This  drift  lodges  mostly  against  this  stretch  of  the  jetty,  and  when  there  is  any 
swell  on  either  breaks  the  piles  off  or  knocks  them  out  of  place. 

The  drift  brought  down  oy  the  freshet  in  the  Columbia,  during  the  early  part  of 
June,  was  the  heaviest  yet  experienced,  and  but.for  the  increased  neight  of  the  rock 
in  the  jetty  considerable  damage  to  the  tracks  would  no  donbt  have  been  done. 

As  has  elsewhere  been  stated,  the  fall  and  winter  months  were  a  succession  of 
storms  of  unusual  severity.  During  these  storms  the  outer  end  of  the  jetty  was 
subjected  to  the  full  force  of  the  sea  and  a  large  amount  of  rock  was  washed  off. 

Where  the  jetty  is  protected  by  the  .large  sand  spit  on  the  south  side  the  waves 
are  broken  and  their  force  spent  before  reaching  the  jetty.  It  may  be  said  that 
inshore  from  Station  210  no  disturbance  to  the  rock  work  has  taken  place,  and  only 
to  a  small  extent  between  Stations  220  and  230. 

From  Station  230  and  out  to  the  end,  however,  the  storms  caused  a  large  amount 
of  rock  to  be  washed  off  the  top  of  the  jetty,  audit  is  estimated,  from  cross  sections^ 
that  the  rock  thus  washed  off  amounted  to  in  the  neighborhood  of  4,000  tons. 
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Inshore  from  Station  225  the  rock  remains  practically  as  it  was  at  the  time  of  plac- 
ing it,  some  of  the  top  rocks  only  having  heen  swept  off  in  a  few  places  between 
Stations  210  and  225.  From  Station  230  and  oat  to  the  end  the  rock  is  now  only  np 
to  aboat  1  foot  above  datum  plane,  or  practically  at  the  height  it  was  after  the  win- 
ter storms  of  1892-'03,  so  that  the  rock  placed  on  the  jetty  this  year  outside  of  Sta- 
tion 280  was  washed  off  by  the  storms  in  October-December. 

No  disturbance  of  the  rock  work  has  taken  place  since  January,  it  being  found, 
from  measurements  taken  for  cross  sections  of  the  jetty,  to  be  at  the  present  time 
at  the  same  height  as  it  was  on  December  19. 

Frequent  measurements  have  been  taken  daring  the  year  of  the  height  of  the  rock 
in  the  jetty,  but  there  have  been  no  signs  of  settling  or  sinking  of  the  rock. 

The  sanason  each  side  of  the  jetty  were  located  in  June,  by  sextants,  on  a  run-out 
of  the  tide,  of  about  2  feet  below  datum  plane,  and  show  considerable  increase  in 
area  since  last  year. 

On  the  south  side  the  spit  has  extended  toward  the  end  of  the  jetty  and  now  joins 
it  at  about  Station  230,  and  at  its  lower  end  there  is  an  addition  of  about  3,000  feet 
to  the  south. 

At  its  lower  end  it  has  also  moved  about  600  feet  nearer  to  the  low- water  shore 
line  of  the  beach,  leaving  a  channel,  ac  extreme  low  water,  about  600  feet  wide 
between  the  s^it  and  the  beach.  This  channel,  from  some  distance  north  of  the 
Point  Adams  Light-House  to  near  its  lower  end,  carries  from  10  to  16  feet  of  water, 
with  stronff  currents  running  through  it,  and  particularly  so  on  ebb  tide.  At  certain 
staces  of  tne  tide  this  channel  is  the  only  outlet  for  the  flood  water  from  the  large 
pocket  near  the  root  of  the  jetty. 

At  the  lower  end  of  the  spit  this  channel  is  nearly  closed  by  a  sand  bar  with  a 
depth  of  only  a  couple  of  feet  at  low  water. 

The  large  pocket  of  water  south  of  the  jetty  and  near  its  root  has  about  the  same 
depth  as  at  the  time  last  survey  was  made,  October,  1893,  though  the  spit  itself  has 
made  out,  reducing  the  area  of  the  pocket. 

The  southern  limit  of  the  large  sand  spit,  on  the  south  side  of  the  Jetty,  toward 
its  lower  end,  has  been  forced  several  hundred  feet  to  the  north,  caused  probably  by 
the  heavy  surf  constantly  beating  against  it  at  its  junction  with  the  beach  for  the 
larger  portion  of  the  winter  and  spring,  and  no  doubt  accounts  for  the  large  exten- 
sion of  the  spit  below  this  point. 

Though  this  spit  has  not  greatly  increased  in  area,  it  has  built  in  height  consider- 
ably and  shows  a  much  larger  area  bare  at  a  certain  stage  above  low  water.  Parts 
of  it  are  bare  at  an  elevation  of  6  feet  above  the  plane  of  reference,  mean  lower  low 
water,  and  the  largest  portion  of  it  at  5  feet. 

On  the  north  side  of  the  jetty  the  accumulation  of  sand  also  shows  a  decided 
increase  and  makes  a  practically  continuous  spit  from  Station  110  and  out  to  Station 
220.  At  its  widest  part,  opposite  Station  120,  the  spit  has  moved  out  about  700  feet, 
as  compared  with  last  year. 

Since  the  jetty  has  been  raised  to  its  present  height  the  tendency  of  the  ti^e  to 
flow  with  great  velocity  across  the  line  of  the  jetty,  which  trouble  was  experienced 
principally  in  the  first  mile  and  one-half,  has  been  practically  checked,  with  the 
exception  of  on  the  first  of  the  ebb,  on  tides  above  the  average  height. 

The  ebb  water  now  flows  nearly  parallel  to  the  jetty  and  the  currents  from  it  have 
caused  some  scouring  away  of  the  sand  near  the  jetty,  from  its  root  and  out  to  about 
Station  50  and  between  Stations  80  and  100,  but  does  not  exceed  3.5  feet  in  the  deepest 
place  and  a  little  over  2  feet  on  the  average. 

The  construction  of  the  two  remaining  groins,  at  Stations  52  and  88,  will  no  doubt 
obviate  this  difficulty  and  cause  a  decided  shoaling  near  the  jetty. 

The  accumulation  of  sand  between  the  two  groins  already  constructed  has  been 
more  rapid  than  elsewhere.  The  sand  has  filled  in  close  np  to  the  jetty  and  in  places 
is  up  to  the  level  of  the  rock. 

GROINS. 

According  to  the  project  of  the  Board  of  Engineers,  approved  June  9, 1893,  four  low 
groins  were  to  be  built  out  from  the  main  jetty — one  near  Station  52-00,  1,000  feet 
long;  another  near  Station 88-00,  1,000  feet:  another  near  Station  151-00,  600 feet 
long,  and  the  fourth  near  Station  228-00,  500  feet  long.  All  to  slope  on  the  top 
from  datum  level  at  the  jetty  to  the  bottom  of  the  river  at  the  outer  end.  The  rock 
to  rest  upon  brush  mattresses  about  2|  feet  thick  and  40  feet  wide. 

For  convenience  the  groins  have  been  numbered  1,  2,  3,  and  4,  No.  1  being  near  the 
outer  end  of  the  jetty  and  No.  4  the  one  next  to  the  snore. 

Groins  1  and  2  were  completed  last  fall. 

The  one  projected  to  be  built  out  from  Station  151-00  was  put  in  at  Station  156-00 
to  get  it  in  deeper  water,  the  sand  spit  at  Station  151-00  having  built  up  so  rapidly  as 
to  be  bare  at  low  water,  close  up  to  the  jetty,  at  the  time  the  oonetruction  of  the 
groin  was  to  be  commenced. 
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As  soon  as  the  material  for  the  oonstmotion  of  the  two  outer  groins  was  received 
the  pUe-driver  was  at  <ince  run  ont  and  set  to  work.  July  26. 

Groin  No.  1  was  the  one  first  commenced,  but,  owing  to  its  exposed  position  to  the 
heavy  sea  running  in  over  the  spit  at  the  end  of  the  jetty,  driving  was  very  slow, 
and  it  was  not  until  September  1  that  the  tracks  were  completed  and  ready  for  the 
sinking  of  the  mattresses. 

The  pile-driving  for  groin  No.  2  commenced  on  September  8  and  was  completed  in 
the  early  part  of  October.    The  last  mattress  for  this  eroin  was  sunk  November  8. 

The  construction  of  the  groin  was  greatly  retardea  by  the  bad  weather  experi- 
enced. 

The  average  cost  per  linear  foot  of  the  tracks  for  groins  1  and  2  was  $8.69;  for 
groin  No.  1  it  was  nearly  $10  per  foot,  or  double  that  of  the  main  tracks. 

The  cost  of  the  mattress  work  for  both  groins  was  $5  per  linear  foot. 

In  the  construction  of  the  two  groins  were  used  690  cords  of  fascines  and  8,521  .S 
tons  of  rock;  of  the  latter  5,283  tons  in  groin  No.  1  and  3,238.8  tons  in  groin  No.  2. 

The  mats  in  groin  No.  1  were  sunk  in  an  average  of  6  feet  of  water,  at  low  water, 
and  those  iu  groin  No.  2  about  one-third  in  8  feet  of  water  and  one-third  on  the  sands 
bare  at  zero. 

After  the  storms  in  October-December  the  rock  in  groin  No.  1  showed  a  settle- 
ment or  washing  off  of  about  2  feet,  and  in  February  200  tons  of  rock  was  dumped 
on  it  to  bring  it  to  its  original  heieht. 

Measurements  taken  in  groin  No.  1  in  the  early  part  of  June  showed  a  further 
settlement  of  about  2  feet,  caused  probably  by  scour  from  the  strong  currents  during 
the  freshet  in  the  Columbia. 

The  rock  in  groin  No.  2  remains  at  the  same'  height  as  at  the  time  of  placing  it. 

For  groins  3  and  4  the  first  .twelve  piles  were  driven  at  each  place,  which  permits 
of  the  railroad  crossings  being  put  down  and  the  constructions  of  the  groin  tracks  to 
proceed  without  interruption  to  the  running  of  rock  trains  when  the  work  is  again 
started  up. 

The  efi^ect  of  the  groins  already  constructed  has  been  to  cause  the  sands  to  build 
up  and  Id  crease  in  area,  and  notably  so  below  No.  2  groin. 

Fourteen  piles  were  washed  away  from  near  the  end  of  groin  No.  1  during  the 
winter  storms.    These  have  not  yet  been  replaced. 

SHORE  TRBSTLE. 

No  work  was  required  to  be  done  to  this  during  the  year,  with  the  exception  of 
the  ordinary  care  of  the  tracks. 

WHARVES. 

The  storms  in  December  and  January  were  followed  by  extreme  high  tides,  with 
very  heavy  swell,  and  the  wharves,  tracks,  and  connections  were  damaged  to  some 
extent. 

A  large  number  of  piles  in  the  tracks  were  undermined  and  washed  away  or  broken 
off  by  floating  logs,  and  the  gridiron  for  storing  the  small  rock  used  in  sinking  mat- 
tresses de8tro3"ed. 

This  gridiron  was  built  in  August  in  connection  with  the  mattress  work  for  the 
groins,  and  was  24  by  60  feet. 

In  the  connection  between  the  new  and  the  old  wharves  one  bent  of  piles  was  car- 
ried away. 

The  necessary  repairs  were  made  before  rock  delivery  was  resumed  in  February. 

SHORE  REVETMENT. 

In  November  about  800  feet  of  the  track  were  either  washed  away  or  undermined, 
and  the  height  of  the  rock  lowered  several  feet  in  places.        ^ 

The  piles  for  this  track  in  the  portion  damaged  had  only  been  dug  into  the  ground, 
and  in  antici]>ation  of  possible  injury  to  it  tue  rails  had  been  taken  up  to  be  usea 
elsewhere. 

No  attempts  have  been  made  during  the  last  two  years  to  keep  this  track  in  repairs. 

PLANT. 

The  whole  plant  has  been  kept  in  good  repair  during  the  year.  All  repairs  to  the 
plant  have  been  made  on  the  work  and  in  the  workshop  of  the  place. 

Dump  cars, — Five  of  the  geared  dump  cars  had  the  ironwork  scraped,  after  which 
this,  as  well  as  the  woodwork,  was  thoroughly  painted.  Twenty -six  new  car  boxes 
were  made  and  a  large  number  repaired.  The  woodwork  in  the  swing  frame  of  the 
geared  cars  had  become  badly  worn,  and  had  to  be  renewed  in  19  cars. 

Locomotiv€8. — The  ordinary  running  repairs  during  the  working  season  were 
attended  to. 
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I>TiTiiiff  tiie  Buspension  of  rock  delivery  in  January,  locomotives  Kos.  2  and  3  were 
aveTliau]^d  and  put  in  good  repair.  These  locomotiTes  also  had  new  trailing  truck 
springs  made  for  them  and  put  in. 

Four  locomotives  had  new  smokestacks  made  or  the  old  ones  practically  renewed. 

I}errick8. — These  have  been  kept  in  good  repair  and  painted.  In  January  two  of 
the  derricks  were  taken  down  to  have  the  ironwork  examined  and  painted.  One 
ne'w  l>oom  and  mast  were  made  as  a  reserve  in  case  of  breakdown. 

Tlie  wooden  ft>ictionB  of  the  hoisting  engines  were  turned  off  and  trued  and  the 
xoacliinery  slightly  repaired. 

l*ile-driver. — The  engines  of  the  driver  were  given  some  small  repairs  before  set  to 
-work  on  the  groin  tracks,  and  the  pump  used  to  hydraulic  down  the  piles  thoroughly 
overliauled. 

Tug. — In  January  the  steam  tug  George  JET.  Mendell  was  laid  up  for  four  days  for 
general  overhauling  and  the  cleaning  of  the  machinery  and  boiler. 

Canvas  was  put  under  the  pilot  house  to  stop  the  leakage  of  rain  water  in  the  cabin 
tuidemeath. 

Tlie  tug  was  put  on  the  beach,  and  the  bottom  of  the  hull  scraped  and  given  a 
coat  of  copper  paint. 

A  hand  rail  was  put  round  the  whole  upper  deck,  principally  as  a  safeguard  when 
using  the  tug  for  surveying  on  the  bar. 

Bargee, — All  the  barges  were  more  or  less  repaired  while  engaged  in  carrying  rock 
from  the  quarry,  the  minor  repairs  being  mostly  to  the  decks  and  guards. 

The  four  small  and  oldest  barges  received  extensive  repairs  during  the  year.  All 
of  them  had  practically  new  decks  put  on,  and  two  of  them  were  hauled  out  in  Port- 
land for  the  calking  of  the  bottom  and  sides  below  water  line. 

Before  commencing  to  take  rock  in  February  last,  it  was  found  necessary  to  haul 
out  two  of  the  large-size  barges,  Nos.  7  and  9,  to  be  calked  before  they  could  be 
put  on  the  run. 

New  sheathing  on  the  decks  was  put  down  on  barges  Nos.  8  and  10,  besides  the 
patching  of  all  the  others. 

Quarters  and  huildinge. — The  foundations  of  the  barracks  and  the  mess  storehouse 
had  to  be  reinforced,  as  they  showed  siens  of  settling.  The  quarters  and  other 
houses  around  the  parade  ground  were  whitewashed. 

SURVEYS. 

Since  April  1  the  only  work  carried  on  has  been  that  of  surveying,  and  this  has 
occupied  the  timt^  of  a  small  party  up  to  the  end  of  the  fiscal  year.  The  first  sur- 
veying done  was  the  locating  of  the  fish  traps  bordering  on  the  channel  lines  in 
Bakers  Bay.  Later  on.  ranges  were  established  to  define  these  channel  lines,  and 
consist  of  dolphins  driven  at  convenient  distances  on  the  lines  of  the  channel. 

Soundings  were  also  taken  in  the  channel  Inside  of  Sand  Island,  Bakers  Bay,  and 
out  throuf^h  what  is  called  the  "  cut-off,"  between  the  lower  end  of  the  island  and 
Cape  Disappointment. 

8ome  shoaling  has  taken  place  at  the  head  of  the  island,  but  the  greatest  change 
has  occurred  in  the  **cnt-off."  As  late  as  last  November  there  was  a  good  13- foot 
channel  at  low  water,  but  this  was  practically  closed  by  the  winter  storms,  and  in 
February  carried  only  5  to  6  feet  at  low  water. 

The  swell,  which  during  the  winter  btorms  breaks  with  great  violence  upon  Peacock 
Spit,  was  this  past  winter  rei>orted  to  have  been  much  greater  than  during  any  pre- 
vious year  and  forced  the  sand  over  ioto  the  channel  and  reduced  its  depth  by  7  to 
8  feet. 

In  April  this  channel  gave  indications  of  opening  up  again,  and  soundings  taken 
in  May  showed  a  very  narrow  channel  with  9  feet  at  low  water,  and  has  since 
increased  in  depth,  and  some  in  width,  until  there  now  is  over  10  feet. 

The  location  of  the  present  channel,  however,  is  nearly  one-half  mile  farther  to 
the  eastward  than  that  of  last  year. 

Lines  of  soundinj^s,  perpendicular  to  the  axis  of  the  jetty  and  500  feet  apart  on 
the  north  side,  were  run  as  far  out  as  to  the  channel  buoys. 

Considering  separately  the  stretch  from  the  wharf  to  the  large  sand  spit  opposite 
Station  100-00  of  the  jetty,  where  the  greatest  changes  have  taken  place,  the  sound- 
ings show  an  increase  in  depth,  as  compared  with  similar  lines  of  sound iners  taken 
in  3892. 

This  increase  in  depth  is  noticeable  mostly  in  the  portion  nearer  to  the  wharf,  and 
in  places  amounts  to  as  much  as  10  feet,  but  the  scour  decreases  as  the  sand  spit  is 
approached. 

This  refei-s  to  the  ar«'a  about  1,000  feet  away  from  the  jetty,  as  inside  of  this  dis- 
tance a  decided  shoaling  has  occurred  in  places. 

There  still  remains  the  narrow  space  along  the  north  side  of  the  jetty,  where  the 
Water  is  deeper  than  farther  away. 
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Below  the  sand  spit  and  out  toward  the  end  of  the  jetty  the  sands  are  now  close  up 
to  the  rock  in  a  continuous  spit  to  Station  21(M)0,  and  outside  of  this  great  shoalrn^ 
has  taken  place,  due,  no  doubt,  in  part  to  the  two  groins. 

Near  the  outer  end  of  the  jetty  the  soundings  show  deeper  water  by  from  5  to  lO 
feet,  though  at  its  very  end  it  has  shoaled  some.  For  the  whole  distance  from  the 
wharf  to  the  endof  the  jetty  the  water  near  to  the  buoys  has  deepened  considerably, 
moving  the  24  and  30  foot  curves  slightly  nearer  to  the  jetty. 

On  tne  soufch  side  the  winter  storms  have  banked  the  sand  higher  up  and  nearer 
to  the  jetty,  closed  up  the  space  which  existed  last  year  all  the  way  out  from  Station 
155-00  and  made  a  continuous  sand  spit,  which  now  joins  the  jetty  at  Station  23(MM>. 

Near  the  end  of  the  jetty  the  depth  near  it  is  greater  than  it  was,  but  only  by  a» 
few  feet,  though  it  has  shoaled  farther  away. 

Comparing  the  present  bar  survey  with  that  of  l^st  fiscal  year,  great  changes  are 
found  to  have  taken  place  in  the  spit  in  prolongation  of  and  southwest  of  the  jetty. 
The  soundings  show  a  great  shoaling,  and  over  a  large  portion  of  it  by  from  5  to  lO 
feet,  and  more  so  on  its  outer  or  westerly  side  than  nearer  to  the  jetty. 

'A  little  distance  from  the  end  of  the  jetty  there  is  a  small  space  not  covered  by 
soundings.  The  water  here  is  very  shoal  and  can  not  exceed  a  few  feet  at  low  water. 
Attempts  ^ere  made  to  take  soundings  there  in  the  surf  boat  of  the  Life-Saving 
Service  here,  but  it  had  to  be  given  up,  the  sea  breaking  there  at  all  times. 

In  the  channel  itself,  across  the  bar,  there  is  very  little  change  as  compared  vrith. 
last  June.  There  was  at  that  time  a  very  narrow  strip  through  which  there  was  SO 
feet  of  water,  with  29  and  28  feet  soundings  on  each  side  of  it. 

The  present  survey  gives  a  channel  depth  of  29  feet,  at  the  average  of  the  lowest 
low  waters,  with  a  distance  of  about  1,500  feet  between  the  30-foot  curves  on  either 
side  of  the  bar,  or  practically  the  same  distance  which  existed  last  year,  with  the 
exception  of  through  the  narrow  strip  where  these  curves  met. 

There  is  very  little  change  in  the  24  and  80  foot  curves  on  the  bar.  The  southerly 
storms,  which  prevailed  for  such  a  long  time  last  winter,  have  slightly  forced  the  30- 
foot  curve  to  the  north,  near  the  channel,  and  banked  up  the  sands  on  the  spit  to  the 
right  of  the  channel,  moving  the  24-foot  curve  about  2,000  feet  to  the  westward. 

Taking  into  c<msideration  the  unusual  severity  of  the  winter  and  spring,  with 
abnost  continuous  southerly  gales  for  more  than  three  months  and  the  exposure  to  the 
full  force  of  the  ocean,  I  think  it  is  a  remarkably  good  showing  that  the  depth  over 
the  bar  has  practically  maintained  itself. 

Despite  the  severity  of  the  weather  during  the  fall  and  winter  months,  the  time  of 
the  arrival  and  departure  of  the  greatest  number  of  ships,  there  was  no  detention  or 
delay  caused  to  the  shipping. 

Slow  progress  was  made  with  the  bar  survey  on  account  of  the  great  freshet  in  the 
river,  the  current  not  being  suflBciently  checked  to  take  soundings  except  diuing  two 
or  three  hours  before  high  water. 

MISCELLANEOUS. 

To  accompany  this  report  the  following  drawings  are  sent: 

Plan  and  profile  showing  the  extent  or  jetty  constioiction  June  30,  1894,  and  sur- 
vey of  the  mouth  of  the  Columbia  River,  made  during  May  and  June. 
Very  respectfully,  your  obedient  servant, 

G.  B.  Hkgardt, 
Assistant  Engineer, 
Maj.  James  C.  Post, 

Corps  of  Engineers,  U,  S,  A, 


COMMERCLAL   STATISTICS. 

The   following   statistics  bearing   upon   the  improvement  of  the  mouth  of  the 
Columbia  River  have  been  collected  from  the  sources  indicated : 

[From  collector  of  castotns,  A8t4>ria,  Oreg.] 

Arrival  and  clearances  of  vessels  at  Astoria,  Oreg.,  during  the  year  ending  December  SI, 

1893. 


VeaseU. 


I  Foreign  porta. 

Coastwise.      I , '  Total. 

I      American.  Foreign.       ! 


i  No.  ,Tonnaie.  Xo.  Tonnage.     JV'o.  \  Tonnafje. 

Arrived |  4S0  '    407,8:}7  I  17  I        9.778  I      56  I      72.433 

Cleared 445  ;    440,423  I  23  '      15,005  ,      12         18,786 

I  I I  I I  I 


Xo. 
553 
480 


Toniuun. 
490,048 
474,214 
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*8.07 
S2. 19 


il 


1,880 
r.463 
),910 
1,880 
U894 
t,  300 

j,oei 

>,743 
1,890 
1,756 
t,830 
1,971 


»,  821 
I,  620 

:.68S 

,  104 

..587 
'.018 
.,  852 
•.489 
,98a 
,814 
,320 
,674 

,985 


,151 
,591 
,344 

122 
H30 
345 
215 
842 


847 
688 
062 

452 
030 

829 
001 
978 
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Commerce  for  if  ear  ending  Dcccmher  SI,  1S03, 

Exports $127,521.00 

ImportH 117,048.07 

Ihities  collected 106,952. 1» 

IterfiBtered  tonnage  over  Columbia  River  Bar  for  year  ending  December  31  j  1S93, 

INWARD. 


Month. 


189.1. 


January  

February  

March 

April 

May 

June 

July 

August 

September... 

October 

Kovember . . . 
Peccmber 

Total . . 


Steam. 


Coasters. 


I)eoi>-sea  veA.selH. 
American.  I     British.        ^''*X'*°'    '  Americnn.  Oth.r flags.    American.  '     *<>»"«««*• 


t 


No. 
1 


Tont. 
1,462 
2,800 
1,469 
1,305 


2,083 
1,380 
1,585 
5,275 


7,797 
8.330 
2,092 
2,643 
3,415 


1 
4 

11 
5 

17 

1   1,474  '  7 


1,113 
6,242 
17,625 
8,005 
27.120 
10,559 


13      18,923     62  I  93,001 


So. 

1  I 


Ton*. 
826 


1  I  1,495 


2     2, 607 


Xo 

i  26 

15 

18 

u? 

14 
14 
10 
13 
11 
14 
11 


4     5,018    179 


Toiu. 
21, 351 
14,891 
16,  020 
14,800 
14, 010 
13, 476 
13,328 
11,375 
10,686 
10,  518 
13,053 
12,  519 


166,933 


Total 


Tona.    Xo. 
157  I    0 


2     1,122 


1  !      561 

2  1.122 


Tons. 

Xo.\ 

2,287  .  40  j 

1,452 

27 

1,323 

24 

951 

23 

2,447 

26 

741 

18 

1,679 

21 

419 

18 

809 

80 

173 

18 

960 

36 

;       419 

20 

Totis. 

33,880 

27.463 

20,910 

19,690 

21, 894 

16,300 

18,061 

19,743 

35,890 

18,756 

43,836 

24.971 


6     2,962  ,  37  ;  13,666   301  :  301,403 


OUTWARD. 


1893. 


January... 
February . . 

March 

April 

May 

June 

July 

August 

8<'ptember. 

October 

November  . 
Deceml)er.. 


2,681 
1,181 
1,402 
1,200 
1,488 


I 


13,995  1....' 20 

0,223   2  I  2,200  ,  13 

6,827  19 

!  13 

7,856  1  16 

3,858  '...:• '  16 

1,462   1  I    803 :  12 

2,728  ....' ' 9 

4  I  5,571 I  11 


3,481  I 
2.161 
2.003  I 


11,954 
14,  330 
22,882 


I  1.405 
1, 179  I 
1,518 


10  I 
14  . 
9 


19, 010 
13,766 
15,420 
14, 187 
14, 761 

13. 108 : 

14, 160  I 
11,632 
10,602  > 
9.  737  I 
14,207  I 
10,  032  I 


157 


561 

561 

561 

1,122 


Total  . . 


18     23,645     02  ;  93,441  ' 

I  I       I 


5  6,393  162  161,571   6  I  2,962 


3 

1,136 

5 
3 
4 
2 

2,009 

1,030 

1,767 

921 

3 

1.401 

3 
2 
2 

1,866 

1,007 

810 

1 

147 

1 

452 

1 

339 

30 

12,974 

36,821 
28,626 
24,688 
17, 104 
25,587 
19,018 
18, 852 
16,489 
16,983 
26, 814 
32, 329 
87, 674 


283  I  300,985 


Year  ondlug- 


Julv  31— 

*1887... 


Com2)arativc  statement  of  deep-sea  tonnage. 
INWARD. 

American.  British.  Norwegian. 

' Xo.l   Tons.     Xo.       Tons.      Xo.\  Tons. 


Oennan, 
etc. 


Total. 


1H88. 


1H89... 
June  30— 
1890... 
1891... 
1892... 
1893. 


December  31, 1893 1  13 


11, 839     130  113, 837 

8  '  10,656  ,     95  117,072 

77  92, 483 

47  61,812 

73  .  97,954 

84  113,793 

67  I  89,  615  ] 

62  93,901  ' 


9 

13,241 

6 

8,336  : 

9 

12,393 

11 

17,  603 

16 

19,323 

13 

18,923 

2 
2 

2.137 
1,744 

. .. . 

Vo. 

Tons. 

Xo. 

Tons. 

2 

1,476 

141 

127. 151 

1,726 

106 

131, 501 

3,876 

92 

111,344 

974 

54 

71,122 

3,989 

85 

114, 336 

7.949 

102 

139,  345 

6,277 

87 

115, 215 

6,018 

79 

117,842 

OUTWARD. 


JuK  31— 

*1887... 
1888... 
1889... 
June  30— 
1890... 
1801... 
1802... 
1893... 


7 

9,280 

1     3 

3,857 

12 

16, 611 

;  6 

8,050 

9     12, 393 

7     10, 494 

17     24, 328 

18 

23,645 

11  119,716  .... 
08  I  122. 344  :  2 
75         89,731  '     2 


2,137  ! 
1,744  I 


1 

861 

no 

2  1 

2,350 

105 

4  ! 

3,970 

OJ 

129,847 
130,688 
112,062 


52 
67 
82 
68 
62 


67,428  . 
00,683  . 
109,386  '. 
91.H96  . 
93,941  . 


1 

974 

58 

76, 452 

4  1 

4,963 

80 

108,030 

7 

7.049 

90 

127,829 

5 

0,277 

90 

122,001 

5 

1 

6,392 

85 

123,978 

-    ENa  94- 


-1G6 
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Principal  exports  during  the  year  ending  December  SI,  1S9S. 


To  foreign  ports  . . 
To  domestic  ports 

Total 


TTbeat.    ;    Flour. 


GerUdli. 
3,552.989 
329,  731 


Barrels. 
270, 970 
39,827 


3, 882, 720  I    310, 797 


Salmon. 


Gates. 
11,726 


11, 726 


Total. 


Tons, 
195, 156 
20,4fl9 


215,025 


AfTivaU  and  clearances  of  veseels  at  Portland^  Oreg,,  during  the  year  ending  December 

SI,  1893. 

[From  collector  of  customs  at  Portland,  Oreg.] 


- 

r^__ 

• 

Foreign  ports. 

n    i.    y 

American. 

Foreign. 

Arrlvwl 

No. 
158 
130 

Tonnags. 
183, 170 
154,454 

No, 
23 
30 

Tonnage, 
14,49 
27,478 

No. 
63 

76 

105, 118 

No. 

2a 

235 

Tonnage. 
281,820 

Cleared 

287,050 

Commerce  for  year  ending  December  SI,  189S. 

Exports M,  669, 618. 00 

Imports 969,165.00 

Duties  collected 358,350.08 


Comparative  statement  of  principal  exports  from  Portland  for  the  past  ten  years. 
[From  annual  re]>ort  of  the  Chamber  of  Commerce  of  Portland,  Oreg.,  for  year  ending  December  31, 


Year  ending— 


July  31— 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1802 

1893 

December  31, 1893 


Wheat. 


Foreign.      Domestic,  i     Total. 


Csntnls. 
2, 276, 809 
3,147,902 
3. 971,  756 
3, 042,  310 
3, 203, 108 
2. 689,  686 
1, 752,  879 
2, 937,  6f  3 
3,531.919 
3,067,406 
3, 390, 103 


Flour. 


Foreign.  Domestic'     Total. 


Centals. 
311.941 
521, 834 

1,349,740 
711, 872 

1,  250,  263 
559, 953 
343,  690 

1,213,562 

1, 016, 194 
750,  739 
756, 433 


Tons. 
129,438 
183,487 
266,075 
187,709 
223, 119 
162, 482 
104,  828 
207,  501 
227,406 
190.007 
207,327 


Barrels. 
334,534 
198. 207 
853,860 
383,773 
486,456 
510,  875 
411, 751 
491. 135 
377, 711 
414,  564 
395,961 


Salmon. 


Year. 


1884. 
1885. 
1886. 
1887. 
1888. 


By  river. 

By  rail.  | 

Total. 

Tons. 

Tons.    ' 

Tons. 

15,226 

5,349  . 

20.575 

12, 361 

8,063 

20,424 

8,969 

9,442 

18,411 

5,963 

10, 378 

16,  341 

3,351 

9,996  1 

13,347 

Year, 


1889, 
1890. 
1891 
1892 
1893 


Barrels. 
218,846 
182,  316 
187,763 
137,908 
157,655 
144, 151 
111,681 
147,  750 
151,  350 
164,496 
166, 062 


Salmon . 


Tons. 
55.338 
38,052 
54,163 
52,168 
64,411 
65,503 
52,  343 
63,889 
52,907 
57,9U6 
56,202 


By  river.    By  rail.  |    Total. 


Tons. 
7,155 
2,957 
4,254 
5,318 
3,943 


Tons. 
7,489 
9,708 
7,879 

11,155 
8,202 


Tons. 
14,644 
12,065 
12, 133 
16.473 
12,145 
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Shipments  from  Portland  via  Columbia  and  Willamette  rivers  during  the  year  ending 

December  SI,  189$, 


Articlea. 

Number. 

'Ti>n8. 

barrels.. 

497,629 

6,889,877 

13i;862 

66,158 

49,763 

Wheat 

bushels . . 

206,606 
1,970 

Oata 

do.... 

Barley 

An     . 

1.689 
8,545 
8,943 

MilUtuffii 

Salmon 

cases.. 

118,303 

3,039,833 

2,382,460 

714,924 

303,057 

27,977 

Wool 

ponnds. . 

1,520 

Bides      

do 

1,191 
357 

Flaxseed 

do 

Hops 

^ 

do  ... 

151 

Lumber M  f«ftt.- 

41.965 

Total 

312,790 

III  addition  to  the  above,  miscellaneous  commodities  of  a  total  value  of  $373,884  were  shipped  by 
river  from  Portland  in  1893. 


V    V    2. 


IMPROVEMENT   OF   COLUMBIA   RIVER    BETWEEN   VANCOUVER,   WASH- 
INGTON, AND  MOUTH  OF  WILLAMETTE  RIVER. 

The  project  for  the  improvement  of  this  portion  of  the  river,  adopted 
in  1892,  provides  for  the  construction  of  a  dam  connecting  the  head  of 
Hayden  Ish^ud  with  the  Oregon  shore.  At  low  water  about  36  per  cent 
of  the  volume  of  the  river  passes  behind  the  island,  and  the  dam  was 
to  be  built  to  a  height  of  4  feet  above  this  stage  to  increase  the  vol- 
ume in  the  main  channel,  and  by  the  additional  scour  to  remove  a  bar 
opposite  the  island  upon  which  there  was  but  9  feet,. so  that  vessels 
drawing  20  feet  or  more  could  ascend  to  Vancouver. 

The  construction  of  the  proposed  dam  was  undertaken  during  the 
previous  fiscal  year  under  a  contract  with  Borthwick  &  Davison, 
entered  into  in  September,  1892.  The  dam  was  to  be  2,900  feet  long, 
and  be  given  a  maximum  width  of  30  feet  at  the  base  and  G  feet  at  the 
top.  The  contract  required  the  completion  of  the  work  January  6, 1893. 
The  contractors,  failing  to  prosecute  the  work  with  the  necessary 
energy  and  proper  management,  had  not  completed  the  dam  in  the  fol- 
lowing April,  when  the  summer  rise  in  the  Columbia  began,  and  the 
work  was  flooded.  At  this  time  the  bank  revetment  and  all  but  60  feet 
of  the  dam  next  the  island  was  completed.  The  work  remained  sub- 
merged until  October,  when  the  water  receded  sufficiently  to  expose 
the  top  of  the  dam.  An  examination  was  then  made  and  it  was  ascer- 
tained that  the  incomplete  portion  of  the  dam  had  been  destroyed,  that 
the  head  of  the  island  had  been  carried  away,  and  that  there  existed 
a  gap  between  the  completed  portion  of  the  dam  and  the  island  470 
feet  wide,  and  from  30  to  39  feet  deep.  It  might  here  be  stated  that 
the  head  of  the  island  was  washing  away  before  this  work  was  com- 
menced, and  it  was  hoped  that,  by  the  construction  of  the  dam  and  a 
revetment  extending  125  feet  on  each  face,  the  scour  might  be  arrested, 
and  the  head  of  the  island  be  made  permanent. 

The  contract  with  Borthwick  &  Davison  was  annulled  by  authority 
of  the  Chief  of  Engineers,  February  9, 1894.  The  total  expended  up  to 
this  time  was  $25,177.36,  leaving  a  balance  of  $7,822.64  for  the  con- 
tinuation of  the  work.    This  amount  being  insufficient  to  close  the  gap 
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that  had  been  formerf,  it  was  considered  advisable,  in  order  to  prevent 
farther  scour  while  awaiting  additional  funds,  to  expend  the  balance 
on  hand  in  thoroughly  revetting  the  head  of  the  island  and  in  laying  a 
sill,  or  foundation  of  a  dam,  across  the  gap  from  the  end  of  the  com- 
pleted part  of  the  dam  to  the  island.  For  this  purpose  bids  were 
requested,  and  after  being  duly  opened  a  contract  was  made  with 
Kobert  Smith,  February  17,  1894.  Work  was  commenced  March  4, 
and  continued  to  April  12,  when  operations  were  closed  by  high  water. 
Up  to  this  time  27  piles  had  been  driven  in  the  line  of  the  dam,  and  the 
head  of  the  island  was  revetted  for  a  distance  of  200  feet  on  the  main 
channel  side  of  the  island,  and  for  a  distance  of  500  feet  on  the  side  next 
the  dam.  This  revetment  was  composed  of  brush,  heavily  weight'Cd 
with  stone,  and  extended  from  the  top  of  the  island  to  the  bottom  of 
the  channel  alongside  it.  A  portion  of  the  top  of  the  island  at  the 
head  was  also  covered. 

At  the  close  of  the  year  the  entire  work,  including  the  island,  was 
covered  by  water  to  a  depth  of  from  15  to  18  feet,  and  it  is  impossible 
to  ascertain  its  condition.  Under  these  circumstances  no  estimate  is 
submitted  for  closing  the  gap,  as  the  necessary  data  can  not  now  be 
obtained.  The  Columbia  River  during  the  months  of  May  and  June 
has  been  greater  in  volume  than  ever  heretofore  known,  and  it  is  not 
improbable  that  the  unfinished  work  has  suffered  further  damage,  and 
that  there  has  been  increased  scour.  As  soon  as  the  condition  of  the 
work  can  be  ascertained,  after  the  water  has  receded,  a  plan  and  esti- 
mate for  completing  this  work  will  be  submitted. 

This  work  is  in  the  coUectiou  district  of  Willamette.  The  nearest  port  of  entry  is 
Portland,  Orog.,  17  miles  distant  by  water,  5  miles  by  laud.  The  nearest  light-house 
and  works  of  defense  are  at  the  mouth  of  the  Columbia  Kiver^  103  miles  distant. 

APPKOPRIATION. 

Act  of  July  13,  1892 $33,000 

Money  statement. 

July  1, 1893,  balance  unexpended $8,0di.24 

J  uue  30, 1894,  amount  expended  during  fiscal  year 3, 973. 41 

July  1,  1894,  balance  unexpended 4, 120. 83 


Abstract  of  proposals  for  repairing  dam  at  head  of  slough  behind  Hayden  Island,  Colam" 
bia  liiverj  received  and  opened  by  Lieut.  Harry  Taylor,  Corps  of  Engineers,  on  the  SOih 
day  of  January,  1894, 


JHo.       Namo  and  address  of  bidder. 


7,24«  linear 
feet  piles. 


1  Per 
1  foot. 


Total. 


1  John  Kiernftn,  Portland,  Greg 

2  Pacific  Bridge  Co.,  Portland,  Orcg. 

3  Kobert  Smith,  Portland,  Greg 

4  Joseph  Paquet,  Portland,  Greg 

5  Perry  Hiukle,  Portland,  Greg 

6  John  E.  Howard,  Portl&nd,  Oreg  . . 

7  '  Brounon  &  Antonello,   Portland, 

I      Greg 

8  '  Kwing  &  Normlle,  Portland,  Greg. 

9  I  American  Bridge    and   Contract 

I      Company,  Portland,  Greg 

10     J.  L.  Kobertflon  £c  Co.,  Portland, 
I      Oreg 


Cent*.] 

8   $570.20 

11     796.40 

7}|  561.10 


10 
12 

13 
9 

13 


687.80 
724.  00 
868.80 

941. 20 
651.60 

941.20 

506.80 


16.450  feet,  B. 
M.,  lumber. 


181  bolts. 


331  pounds 
washers. 


Per  M.I  Total.  1  Each. 


$16.00  $263.20 
12.00  '  197.40 


11.00 
12.00 
12.00 
15.00 

16.00  ' 
12.00 


180. 95 
197. 40 
197. 40 
240.75 

263.20 
197.40 


Centt. 
20 
14 
13 
21 
20 
18 


13.00  ,  213.85 

i  I 

12.03  I  197.40  I 


T»t«l|/„?dJ^««»>- 


I 

28  I 
24  ! 

20 

15  I 


$36.20 
25.84 
23. 53 
38.01 
36.20 
32.58 
I 

50.68  ! 
43.44  j 

47.  OC  I 

27.15 


CetiU. ' 

3 
3 
2 


$13. 36 
10.85 
10.02 
10.02 
10.03 
6.68 

20.04 
13.36 

21.71 

8.35 
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Abstract  of  proposal  h  for  repairing  dam  at  head  of  slough  behind  Hayden  Island ,  Colum- 
bia River,  etc. — Coutinued. 


No. 


Name  and  address  of 
bidder. 


John  .  Kiemon,  Port- 
land, Orog 

Pacific  Bridge  Co., 
Portland,  Oreg 

Robert  Smith.  Port- 
land, Oreg 

JoHeph  Paquet,  Port- 
land. Oreg 

Perry  Uiukle,  Portland, 
Oreg. 

John  £.  Howard,  Port- 


10 


land,  Oreg . 

Bronnon  &.  Antonello, 
Portland,  Oreg 

Ewing  &  Normile,  Port- 
land, Oreg 

American  Bringo  and 
Contract  Co.,  Port- 
land, Oreg  

J.  L.  Kobertson  &.  Co., 
Portland,  Oreg 


1,000  pounds 
,  boat  spikes. 

000  pounds 
wire. 

3,400  tons  rock. 

Per    1     rr.^., 

ton.  '   T^^^- 

Cents} 

li  $2,516.00 

850  cords 
fascines. 

i    Per 
pound. 

Total. 

Per 
pound. 

Total. 
$36.00 

Per 
cord. 

$2.00 

Total. 

Cents. 
5 

f50.00 

Cents. 
4 

$2,465.00 

3J 

37.50 

34 

31.60 

54 

1,836.00 

2.55 

2,167.50 

3 

30.00 

n 

34.75 

55 

1.870.00 

2.25 

1,912.50 

4 

40.00 

4 

36.00 

60 

2,040.00 

2.70 

2, 295. 00 

4 

40.00 

4 

36.00 

«2i 

2,125.00 

2.40 

2,040.00 

3 

30.00 

6 

54.00 

65 

2,210.00 

2.05 

2.507.50 

7 

70.00 

7 

63.00 

75 

2,550.00 

2.95 

2.  507. 60 

4* 

45.00 

• 

3i 

29.  '£0 

58 

1,972.00 

2.35 

1,997.50 

«4 

65.00 

H 

58.50 

05 

2, 210. 00 

2.73 

2, 320. 50 

3 

30.00 

3 

27.00 

63 

2, 210. 00 

2.35 

1.997.60 

I   Aggrc- 
!   ofbid. 


j 

'  $5,058.00 

5.102.40 

I    4,612.85 

-     5,344.23 

I    5,208.62 

5,056.31 

6,465.02 

4,049.55 

5, 877. 82 
5,004.20 


Cou tract  awarded  to  Robert  Smith  and  executed  under  date  of  February  17, 1894. 


COMMERCIAL  STATISTICS. 

Tlio  following  statement  of  traffic  on  the  Columbia  River,  between  the  mouth  of 
the  Willamette  River  and  Cascade  Locks,  has  been  compiled  from  reports  of  the 
various  steamers  and  transportation  companies  doing  business  on  this  part  of  the 
river  during  the  calendar  year  1893 : 

Tons. 

Grain 5,281 

Lumber  (2,127,550  feet) 3,191 

Cattle 9,168 

Sheep  and  hogs 1,889 

Coal 14 

Wool 39 

Merchandise 28,813 

Passengers  (159,254) 9,951 

Total 56,346 


VV3. 

CONSTRUCTION    OF    CANAL    AT     THE     CASCADES,    COLUMBIA    RIVER, 

OREGON. 

The  Columbia  Eiver  in  making  its  way  through  the  Cascade  Moun- 
tain range  is  forced  into  a  narrow  rocky  gorge  for  a  distance  of  4J  miles. 
At  the  head  of  the  gorge  the  rocks  extend  entirely  across  the  river, 
closing  the  channel  completely  and  causing  a  fall  over  them  of  24  feet 
in  the  low-water  stage  of  the  river.  This  is  known  as  the  Cascades. 
I^elow  this  point,  throughout  the  remainder  of  the  distance,  the  chan- 
nel was  obstructed  by  bowlders  and  projecting  rocks,  and  the  fall  is  so 
great  that  the  river  becomes  rapids  that  are  navigable  at  low  water. 
The  current  in  these  rapids  increases  as  the  river  rises  until,  at  the 
higher  stages  of  the  water,  it  is  impracticable  for  steamers  to  make 
headway  against  them. 
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The  project  for  improving  this  locality  was  adopted  iu  1877  and 
modified  in  1880,  and  was  again  changed  slightly  in  1886.  This  con- 
templates the  construction  of  a  canal  and  lock  to  overcome  the  difficul- 
ties at  the  Cascades  and  the  improvement  of  the  river  channel  througli 
the  rapids  below  to  provide  a  navigable  depth  of  8  feet  at  low  water. 
The  length  of  the  canal,  including  the  lock,  to  be  3,000  feet,  the  length 
of  the  lock  462  feet  and  its  width  90  feet,  with  a  lift  of  24  feet.  The 
lock  was  calculated  to  be  available  for  vessels  at  all  stages  of  the  river 
up  to  20  feet  above  low  water,  and  the  general  design  of  the  work  per- 
mitted, with  slight  modifications,  the  passage  of  boats  to  a  stage  of  32 
feet  above  low  water,  should  it  be  required  in  the  future. 

The  improvement  of  the  river  channel  through  the  rapids  has  now 
been  completed,  and  steamers  ascend  freely  to  the  foot  of  the  Cascades 
at  the  lower  stages  of  the  river. 

Under  the  authority  of  Congress  contained  iu  the  river  and  harbor 
act  of  July  13, 1892,  a  contract  was  made  and  afterwards  approved 
under  date  of  January  24, 1893,  with  J.  G.  &  I.  N^.  Day  for  the  com- 
pletion of  the  canal  and  lock.  This  provided  that  as  much  of  the 
Government  plant  as  might  be  required  for  the  prosecution  of  the  work 
was  to  be  turned  over  to  the  contractors,  and  that  the  amount  appro- 
priated for  the  work  was  to  be  earned  within  one  year  from  the  date  of 
approval  of  the  contract,  or  within  one  year  from  the  date  of  the  act 
appropriating  each  amount. 

Subsequently  the  sundry  civil  act  of  March  3, 1893,  provided  as  fol- 
lows: "For  impro^^ng  canal  at  the  Cascades  of  the  Columbia  Eiver, 
Oregon,  continuing  improvement,  one  million  two  hundred  and  thirty- 
nine  thousand  six  hundred  and  fifty-three  dollars.''  This  act  further 
provided  that  not  more  than  three- fourths  of  the  appropriation  shall  be 
expended  during  the  fiscal  year  ending  June  30, 1894. 

The  estimate  for  completing  the  work  made  in  June,  1892,  was 
$1,745,500,  and  the  act  of  July  13, 1892,  which  appropriated  $326,250, 
authorized  the  entire  work  to  be  put  under  contract  and  limited  the 
liability  to  be  thus  incurred  to  an  additional  sum  of  $1,419,250,  or  a 
total  of  $1,745,500,  the  amount  of  the  estimate.  The  sundry  civil  act  of 
March  3, 1893,  as  already  stated,  further  appropriated  $1,239,653,  which, 
added  to  the  $326,250  before  mentioned,  gave  a  total  of  $1,565,903 
available  for  the  work  under  the  contract.  The  nominal  amount  cov- 
ered by  the  contract  is  $1,521,625,  these  figures  being  based  upon  the 
estimated  quantities  of  material  required  for  completing  the  work.  It 
is  highly  probable,  however,  that  the  actual  quantities  required  will  in 
many  cases  exceed  this  estimate,  and,  as  a  result,  that  the  liability 
under  the  contract  will  be  materially  increased  and  extend  to  the  full 
amount  i)ermitted  under  the  act  of  July  13, 1892.  Should  this  occur, 
additional  appropriations  will  be  needed  to  meet  this  liability  and  cover 
the  contingent  engineering  expenses  of  the  work. 

During  the  early  part  of  1893  the  weather  proved  exceeding/y  unfa- 
vorable for  work,  and  the  contractors  did  not  begin  laying  masonry 
before  the  spring  rise  began.  The  water  soon  covered  the  incomplete 
walls  of  the  lock,  rendering  work  upon  them  impossible  until  the  water 
should  subside  again  and  the  lock  be  pumped  out.  The  preliminary 
work  of  opening  the  quarry  was  commenced  in  March,  and  followed  by 
the  delivery  of  stone  at  the  end  of  May.  Stonecutting  began  early  iu 
June,  and  was  continued  to  the  end  of  the  fiscal  year. 

At  the  beginning  of  the  present  year  the  lock  was  still  under  water, 
and  this  condition  continued  until  the  latter  part  of  August,  when  the 
lock  was  pumped  out.    The  sediment  was  then  removed,  concrete  mixers 
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put  in  order  and  derricks  erected,  and  finally  tlie  work  of  construction 
was  begun  October  12.  This  was  continued  until  March  31,  when  the 
high  water  of  the  river  again  submerged  the  lock  and  remained  over  it 
until  the  close  of  the  fiscal  year.  There  has  been,  therefore,  only  five 
and  one-half  months  during  the  year  that  construction  work  has  been 
carried  on.  This  period  might  have  been  increased  a  month  or  more 
had  the  contractors  been  ready  to  begin  the  work  as  soon  as  the  water 
subsided  in  August  last. 

The  provisions  of  the  contract  in  regard  to  payments  were  modified 
by  supplemental  articles  of  agreement,  dated  August  2  and  approved 
August  16, 1893,  to  permit  the  payment  of  not  to  exceed  three-fourths 
the  contract  price  for  nonperishable  material  fully  prepared  to  be  put 
in  place.  The  time  for  earning  the  sums  appropriated  for  the  work  was 
also  extended  to  March  3, 1895,  by  authority  of  the  Chief  of  Engineers, 
January  16, 1894. 

The  high  water  mentioned  as  submerging  the  work  in  March  finally 
culminated  in  June  in  the  highest  water  ever  known  in  the  Columbia 
River.  In  1876  the  river  reached  reference  139.7  on  the  upper  gauge, 
and,  as  this  was  the  highest  water  heretofore  known,  the  top  of  the 
completed  work  was  given  reference  142  to  be  above  all  high  waters. 
This  year  the  river  rose  to  reference  145.7,  or  6  feet  higher  than  in  1876, 
and  nearly  4  feet  higher  than  the  top  of  the  completed  work  would 
have  been  at  reference  142.  This  remarkable  rise  shows  the  necessity 
of  giving  the  top  of  the  work  additional  height  if  it  is  not  to  be  sub- 
merged under  similar  conditions  to  those  existing  this  year.  The  dan- 
ger from  such  a  submergence  readily  appears  when  it  is  considered  that 
even  when  the  water  was  at  its  highest  point  there  was  a  head  of  14 
feet  of  water  against  the  bulkhead  closing  the  upper  entrance  to  the 
canal.  Some  damage  was  done  at  the  lower  end  of  the  canal  by  the 
violent  waves  and  currents  during  the  high  water,  and  a  statement  of 
this,  as  well  as  the  modifications  made  necessary  by  reason  of  the  recent 
experience,  will  be  the  subject  of  a  special  report  as  soon  as  the  water 
falls  sufficiently  to  ascertain  the  condition  of  the  entire  work. 

During  the  year  2,575  cubic  yards  of  masonry  and  15,634  cubic  yards 
of  concrete  have  been  laid,  and  20,785  cubic  yards  of  rock  and  35,267 
cubic  yards  of  loose  material  have  been  excavated.  Work  on  the  steel 
guard  and  lock  gates  has  been  commenced,  and  though  neither  of  them 
has  been  completed,  a  considerable  portion  of  most  of  them  has  been 
delivered.  Lieut.  Edw.  Burr,  Corps  of  Engineers,  formerly  assistant 
in  local  charge  of  the  Cascades  Canal  and  lock,  and  who  made  the 
drawings  and  calculations  for  these  gates,  has  had  supervision  of  their 
construction  at  Sparrows  Point,  Md.,  where  they  are  being  made. 

Lieut.  Harry  Taylor,  Corps  of  Engineers,  has  been  in  local  charge  of 
the  Cascades  Canal  during  the  year,  and  his  report  herewith  con- 
tains many  interesting  details  concerning  the  work. 

Tliis  work  is  in  the  coUection  district  of  Willamette.  The  nearest  port  of  entry  is 
Portland,  Oreg.,  65  miles  distant  by  river.  The  nearest  light-house  and  works  of 
defense  are  at  the  mouth  of  the  Columbia  River,  156  miles  distant. 

APPROPRIATIONS. 


Act  of— ^ 

JuneU,  1876 $90,000 

JuuolS,  1878 150,000 

March  3,  1879 200,000 

JuneU,  1880 100,000 

March  3,  1881 100,000 

August  2,  1882 ,  ....  265,000 

July  5,  1884 150,000 

August  5,  1886 187,500 


Act  of— 

August  11, 1888 $300,000 

September  19, 1890 435, 000 

July  13,  1892 326,250 

Sundry  civil  act,  approved 
March  3,  1893 1,239,653 

Total 3,443,403 
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Money  statement. 


July  1,  18d3,  balance  unexpended $1,564,338.33 

June  30,  1884,  amount  expended  during  fiscal  year 330, 984. 95 

July  1,  1894,  balance  unexpended 1,233,353.38 

July  1,  1894,  outstanding  liabilities $6, 357. 87 

July  1,  1894,  amount  covered  by  uncompleted  contracts. .  1, 202,  450. 19 

1,208,808.06 

July  1,  1894,  balance  available 24,545.32 


keport  of  likut.  harry  taylor,  corps  of  kxgin'ekrs. 

United  States  Engineer  Office, 
Cascade  Locks,  Oregon,  June  SO,  1S94, 

Sir:  I  have  the  honor  to  submit  the  following  repoi*t  of  operations  for  "Improv- 
ing Columbia  River  at  the  Cascades,  Oregon,"  lor  the  year  ending  June  30, 1894 : 

The  work  during  the  year  has  all  been  done  under  the  terms  of  the  contract,  dated 
December  27, 1892,  with  Messrs.  J.  G.  &  I.  N.  Day,  for  the  completion  of  the  canal 
as  authorized  by  act  of  Congi'ess  approved  July  13,  1892. 

When  the  contractors  assumed  charge  of  the  work  in  February,  1893,  the  lock  pit 
was  full  of  water  and  snow  covered  the  ground  to  a  depth  of  6  to  8  feet  on  a  level, 
making  active  work  at  that  time  impracticable.  The  snow  gradually  disappeared, 
but  rainy  weather  during  the  spring  interfered  somewhat  with  work,  and  no  attempt 
was  made  to  pump  out  the  lock  pit  or  do  other  work  than  quarry  and  cut  stone  until 
after  the  regular  summer  high  water.  Stone  cutting  was  begun  in  June,  1893,  and 
the  little  stone  cut  during  that  month  was  the  only  work  done  under  the  contract 
previous  to  the  present  year. 

At  the  beginning  of  the  year  the  regular  summer  freshet  in  the  river  was  on,  the 
water  was  over  the  lower  bulkhead,  and  the  only  work  in  progress  was  quarrying 
and  cutting  stone.  The  cutting  was  being  carried  on  with  a  force  of  about  50  cut- 
ters. The  river  was  falling  and  went  below  the  top  of  the  lower  bulkhead  on 
August  15.  Pumping  out  the  pit  began.  August  25.  After  the  pit  was  pumped  out, 
preparations  were  made  toward  cleaning  the  sediment  and  debris  out  of  the  pit  and 
putting  in  the  masonry  in  the  north  lock-chamber  wall.  One  derrick  had  been  set 
up  ana  was  in  use  lifting  the  mud  and  sediment  out  of  the  bottom  of  the  pit  on 
September  6,  and  3  more  were  at  work  by  the  27th.  September  30  the  bed  rock  under 
the  north  lock-chamber  wall  had  been  prepared  for  a  length  of  about  300  feet  to 
receive  the  concrete.  The  first  concrete  was  laid  October  12,  and  the  first  stone 
October  16.  On  December  15  a  stretch  of  the  north  chamber  wall  about  300  feet  in 
length  had  been  finished  to  the  coping.  During  October  and  November  work  had 
also  been  carried  on,  excavating  and  preparing  the  foundations  of  the  upper  look- 
gate  masonry  and  of  the  extensions  of  the  lock-chamber  walls  necessary  to  complete 
them,  each  about  80  feet  in  length.  Laying  concrete  in  the  extension  ot  the  south 
wall  was  begun  on  January  4,  1894,  and  in  the  north  wall  February  7,  and  work  was 
continued  on  this  x^ortion  of  the  masonry  until  the  rising  river  came  over  the  lower 
bulkhead,  March  31,  and  caused  a  suspension  of  all  masonry  work  on  the  walls.  When 
work  was  stopped  the  south  wall  and  abutment  had  been  raised  20  feet  and  the 
north  wall  and  abutment  12  feet,  out  of  a  total  of  "^6  feet  for  the  walls  and  of  64  feet 
for  the  abutments. 

In  addition  to  the  masonry  work,  excavation  was  carried  on  during  the  winter  and 
spring  in  the  canal  between  the  upper  lock-gate  masonry  and  the  upper  bulkhead 
and  on  the  outside  of  the  upper  bulkhead. 

The  excavation  during  the  year  practically  completed  the  excavation  in  the  canal 
between  the  upper  lock  gate  and  the  upper  guard  gate,  partly  completed  the  exca- 
vation between  the  upper  guard  gate  and  the  upper  bulkhead,  and  made  a  begin- 
ning in  the  upper  entrance.  The  excavation  for  the  year  was  distributed  as  follows : 
In  tlio  lock  chamber  and  at  the  upper  lock  gate,  6,940  cubic  yards  of  rock  and  7,004.2 
cubic  yards  of  loose  material;  between  the  upper  lock  gate  and  the  upper  bulkhead, 
12,630.5  cubic  yards  of  rock  and  6,384  cubic  yards  of  loose  materials ;  and  on  the  out- 
side of  the  upper  bulkhead,  1,214.5  cubic  yards  of  rock  and  21,879  cubic  yards  of  loose 
material. 

The  physical  conditions  during  the  year  have  been  about  the  average  of  this  locality. 
During  the  fall  the  weather  was  exceptionally  favorable  for  masonry  work,  but  dar- 
ing the  winter  more  than  the  average  amount  of  rain  fell,  although  there  was  very 
little  cold  or  freezing  weather,  and  in  the  Bx>riug  the  annual  freshet  in  the  river  came 
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on  nearly  a  niontli  earlier  than  usual.  Much  valuable  time  was  lost  during  the  early 
fall  through  lack  of  proper  preparation.  Preparation  should  have  been  made  to 
begin  pumping  out  the  pit  as  soon  as  the  water  fell  sufiicieutlyj  and  for  cleaning  up 
the  pit  and  laying  concrete  as  soon  as  possible  after  the  water  was  out.  Instead  of 
this,  pumping  was  not  begun  for  ten  days  after  the  proper  time  (five  days  were  lost 
at  this  time  because  after  everything  was  ready  there  were  no  belts  to  run  the  pumps 
with),  and  after  the  water  was  out  nearly  a  month  was  lost  making  preparations 
which  should  have  been  made  before,  such  as  overhauling  the  sand  washers  and  con- 
Crete  mixers,  building  trestles,  etc.,  in  places  where  the  water  had  never  been. 
Instead  of  laying  the  first  concrete  October  12,  as  was  actually  the  case,  concrete 
laying  should  have  been  begun  not  later  than  September  1.  llad  the  work  been 
begun  at  the  proper  time  and  pushed  properly  during  the  winter,  both  the  upper 
lock-gate  masonry  and  upper  guard-gate  masonry,  on  which  nothing  had  been  done, 
would  have  been  sufficiently  advanced  to  have  been  above  the  high  water  during 
April  and  could  have  been  completed  during  the  present  summer.  As  it*i8»  nothing 
more  can  be  done  on  either  piece  of  masonry  until  the  river  goes  down  in  the  fall. 

The  following  table  gives  a  summary  of  the  amounts  of  the  different  estimates  of 
the  work  done  during  the  year : 


Excavation,  dry 

Rock  excavation,  dry 

BaHalt  dimenfiion  atone,  cut  and  laid 
Basalt  face  stone,  cut  and  laid 
Granite  or  baaalt  stone,  laid 

Concrete  laid 

Dasalt  (liniension  stone,  cut 

Basalt  face  stone,  cut 

(iranite  dimeuHion  stone,  cut 
Basalt  quarry-faco  stone,  cut 


Excavation,  dry 5, 

Kock  excavation,  dry 3, 567 

Bnnait  dimension  stone,  cut  and  laid . '      42.  53 

Basalt  filce  stone,  cut  and  laid 1 1. 08 

(iranite  or  basalt  stone,  laid '      74. 88 

(Concrete  laid <    512 

Basal  t  dimension  stone,  cut ,    112 

Basalt  face  stone  cut 151. 0 

(irnnite  dimension  stone,  cut 121. 05 

Basalt  quarry- face  stone,  cut 


In  addition  to  the  items  given  in  the  above  table,  3,979  pounds  of  iron,  under  the 
head  of  *•  Snubbing  hooks,"  was  built  into  the  work  and  paid  for,  and  33,920  pounds 
forged  steel,  2,016  pounds  iwonght  iron  nuts,  17,621  pounds  cast  iron,  under  the 
head  of  "Gate  anchorages;"  51,517  pounds  cast  steel,  6,274  pounds  steel  plates, 
2,390  x)ounds  wrought  iron,  under  the  head  of  "  Other  connections  betAveen  gates  and 
gate  anchorages,"  and  943  pounds  forged  steel,  36,600  pounds  cast  iron,  and  932 
pounds  bronze,  under  the  head  of  "  Valves  and  frames  for  culverts,"  were  received. 

The  last  four  items  in  the  table  and  all  the  iron  except  the  snubbing  hooks,  were 
estimated  for  under  the  terms  of  the  supplemental  contract  dated  August  2,  1893, 
which  allows  payment  on  ^'nouperishable  material  prepared  in  advance  of  the  time 
when  it  may  be  put  in  the  work." 

Cement  tests. — The  cement  used  during  the  year  has  been  the  Josson  &  Co.'s  "Xeil 
on  Kupell"  brand,  and  North's  ''Condor''  brand.  These  have  been  subjected  to  tlie 
usual  tests  for  tensile  strength,  fineness,  time  of  setting,  and  swelling.  One  barrel 
has  been  tested  in  about  ten  used.  The  regular  tests  for  tensile  strength  have 
been  made  with  neat  briquettes  broken  at  tho  ages  of  seven  days,  twenty-eight 
days,  and  six  months.  Tests  witli  sand  in  the  proportion  of  1  part  cement  to  3 
parts  of  sand  were  also  frequently  made.  Every  precaution  possible  was  used  to 
have  all  briquettes  made  alike.  Tho  cement  was  "always  weighed,  tho  water  meas- 
ured, the  mixing  thoroughly  done,  and  all  neat  briquettes  Avere  moulded  with  a 
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hydraulic  press  which  save  a  nuiforni  pressare  on  each  briquette.  The  water  used 
in  mixing  was  kept  between  G(P  F.  ana  70^  F.  and  the  briquettes  were  kept  in  ft 
room  the  temperature  of  which  was  kept  as  nearly  constant  as  possible  at  70^  F. 
The  briquettes  were  broken  on  a  Riehl6  machine  and  showed  the  usual  variation  in 
strength,  some  showing  nearly  twice  the  strength  of  others  in  the  same  lot  made  at 
the  same  time.  The  percentage  of  bad  breaks  was,  however,  very  small.  A  break 
was  coiisidered  "bad"  when  tue  fracture  was  so  far  from  the  center  of  the  briquette 
that  the  area  of  the  cross  section  was  10  per  cent  or  more  greater  than  at  the  center. 
This,  I  believe,  was  due  to  the  method  of  molding. 

In  addition  to  the  regular  tests  some  special  tests  were  made  to  determine  the 
effect  of  sifting  the  cement,  both  neat  and  when  mixed  with  sand,  to  determine  the 
effect  of  mixing  with  fine  or  coarse  sand,  and  for  other  purposes,  and  a  few  tests 
were  also  made  of  different  brands  of  cement,  samples  of  which  were  furnished  for 
testing  purposes. 

The  resuiits  for  the  year  are  summarized  in  the  following  tables: 

Table  I. 
JOSSOX  &  CO.'S. 


Month. 


Total 

briquettes 

made. 


1893. 

ToJnlySl 

Angnst 

September 

October 

November 

December 

1894. 

January 

February 

March 

April 

May 

June 

Total 


3,255 

1,572 

1,884 

641 

968 

545 


212 
470 
722 
739 
557 
878 


12,383 


7  days. 


Ago  when  broken 
28  days. 


Ko. 


618 
412 
656 
840 
228 
112 


290 
340 
184 
146 


Tensile 
strength. 


3.246  I 


443.2 
480.2 
472.0 
503.3 
448.4 
47L1 


421.2 


No. 


480.4  I. 
540.7  1 
532.6  ' 
502.4  , 


567 
52 
468 
676 
112 


94 


306 
.321 
314 


Tensile 
strength. 


482. 2       3, 198  , 


692.1 
610.1 
596.0 
609.3 
642.4 
607.5 


3.3 


647.9 
651  8 
655.7 


618.4 


6  months. 


No. 


Tensile 
strength. 


40 
214 


440 
654 
214 
288 
IG 


1,866 


737,8 
666.4 


717.6 
688.4 
728.2 
710.1 
745.7 


702.3 


NORTH'S. 


Month. 

Ago  M'hcn  broken 

7  t 
No. 

Lays. 

Tensile 
strength. 

28  days. 

i  •"  " 

6  months. 

To  Jiilv31 

1893. 

A  ugust ' 1     -   

1 

September 

October 

20 

532.4 

20  1        626.0 

1 

December 

24 

399.2             22  1         !>(iO.G 

January  

1894. 

Fobniairy . 

1 

March 

... '.  1 ;.:i 

April 

1         1 

2 
10 

782.0 

Mky ::::::::::::::::;;;::::::::: 

1 1 

718.2 

Juno --  -- 

1         J 1 

1          1        1 

Total... 

44 

450.8  '          42  1        591.8 

12 

725.5 
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Tarlk  II. 
[All  briquettes  made  from  1  barrel  Joeson  Sc  Co.  cement.] 


Age  in  months. 

Bri- 
qnettes 
broken. 

Tensile  strength. 

Highest. 

Lowest. 

Average. 

1    

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
22 
25 

630 
688 
780 
736 
742 
746 
740 
790 
842 
776 
762 
740 

800 
442 
476 
342 
832 
470 
440 
480 
540 
410 
486 
484 

525.04 

2     

575.20 

3 

580.20 

4 

532 

5 

596.48 

6     

633.60 

7        

612.32 

8        

689.68 

9     

701.20 

10                                

649.28 

II                     

622.27 

12            

641.28 

Table  III. 
[Josson  &.  Co.  cement.] 


Age  in  days. 

Ketainod  on 
"50  "sieve. 

Passed  "50," 

retained  on 

'•90." 

Passed  "90" 
sieve. 

Passed  "90" 

sieve  mixed 

vFiih  three 

parts  sand. 

No. 

Tensile 
strength. 

No. 

Tensile 
strength. 

No. 

TensUe 
strength. 

No. 

Tensile 
strength. 

7       

3 

297.3 

10 
10 

261 
353.4 

30 
30 

546.9 
593.1 

14 
14 

170. 1 

28                               

207.0 

Table  IV. 
[Josson  &-  Co.  cement.] 


Cement  in  normal  state 

Portion  retained  on  "  00  "  sieve J 

Portion  passed  "90"  sieve J 

Portion  passed  "90"  sieve  and  retained  on 
"175"  sieve 

Portion  passed  "175"  sieve 

Portion  retained  on  "90  "  then  ground  and 

and  passed  "00"  sieve 

f  A. 

Cement  in  normal  state <B. 

Ic. 


Propor- 
tions. 


tN. 

*1:3 

*N. 

*1:3 

f  1:3 
tl:3 

tl:3 
:i:3 
Jl:3 
:i:3 


Age  when  broken. 


No. 


nonth. 

3  months. 

Tensile 

No. 

Tensile 

strength. 
671.3 

strength. 

25 

750.2 

185 

25 

251.4 

32.3 

24 

47.7 

653 

25 

684.5 

212.5 

24 

281.8 

94 
275.4 

10 

334.4 

171.6 

10 

233 

258 

10 

377 

236 

10 

320 

246.8 

10 

808.8 

6  months. 


No. 


Tensile 
strength. 


25 
25 
23 
25 
24 

6 
10 

7ft5.2 
332.2 
GO.  7 
600.1 
323.3 

156.3 
395.6 

*  Cement  sample  1. 
f  Cement  sample  2. 
\  Cement  sample  3. 

A.  The  sand  in  these  briquettes  passed  the  "10"  sieve  and  was  retained  on  the  "20"  sieve. 

B.  Sand  passed  "20"  and  retained  on  "50  "  sieve. 

C.  Sand  passed  "20  "  sieve  only. 
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Table  V 


[Samples  K.  B.  &,  S.,  but  of  different  fi^iiQdinjjrs.] 


^ \ 

' ! 

" \ 

» 1 

» ! 

' S 

B2 J 

S.F.G..  j 


Per 

cent 

^*®^®'    tion. 

retain- 

ed on— 

.069 
5.46 

20 
50 

I     ^' 

16.05 

90 

1:3 

0 
1.49 

20 
50 

I     N. 

18.73 

90 

1:3 

0 

7.68 

20 
50 

1     ^• 

17.19 

90 

1:3 

0.46 

20 

I     N. 

9.72 

50 

17.31 

90 

1:3 

0 
1.34 

20 
60 

I     N. 

10.10 

90 

1:3 

1.03 

20 

I     N. 

3.55 

50 

15.49 

90 

1:3 

0.15 
5.36 

20 
50 

\     ^• 

13.66 

90 

1:3 

0 
.34 

20 
50 

1      ^' 

12.96 

90 

1:3 

Age  when  broken. 


3  days. 


'So.  ! 


Tensile 
strength. 


467.5 


10 


10 


10 


327.9 


297.2 


236.0 


392.0 


438.4 


7  days. 


No. 


Tensile 
strength. 


8 

578 

10 

98 

9 

432.2 

10 

89.2 

10 

482.8 

10 

103.4 

9 

348.4 

10 

71 

10 

502.8 

10 

18G.4 

10 

556 

10 

159 

1  month. 


Xo. 

8 ; 

10  i 

9 
10 
IQ 
10  ' 

0 

8 

10 
10 
10 
10 


'  Tensile 
I  strength. 


3  months- 
Xo. 


074. 
152. 
033. 
142. 
084. 
157. 
576. 
117. 
720. 
210. 
646. 
200 


10 


103.0         10  I 


143.8 


0.2  ;      10  ; 


137 


Tensilo 
Btrength. 


712 

212L8 

^0.4 

181.4 

769.0 

229.6 

042.9 

190.4 

736.4 

267 

718.4 

236.6 


Table  VI. 


£1 

B 

■2  o 

Brand. 

6 

fe'S 

1 

p^'^ 

03 

( 

.31 

20 

Gibb8&Co..< 

9.94 

50 

( 

20.10 

90 

.12 

20 

Oresham < 

6.22 

50 

15.14 

90 

fl 

1 

3  days. 

yr.  ;  Tensile 
^**-  jRtrength. 

l^: 

i 

}N. 

8 

471.5 

1:3 

Age  irhen  broken. 


7  days. 


1  month. 


3  months.    '    0  monthn. 


strength, 


I 


362.3 

70.7 

505.5 

129.8 


^    I  Tensile  L.     |  Tensile  ,^ 


strength, 


strength. 


502.9 

97.8 

589.0 

172.4 


Tonsilo 
strength. 


561.6 


673.8  ' 
215.  8  I 


In  tho  above  tables  "N"  indicates  neat  briquettes,  and  "1:3"  1  part  cement  to  3 
parts  sand,  tiie  sand  used  being  in  all  cases,  except  when  specially  mentioned,  sand 
which  lias  been  passed  through  the  "20"  sieve  only.  The  "sand"  is  the  regular 
sand  from  the  sandpit  where  the  sand  for  making  the  concrete  is  obtained,  and  is  a 
fine  gravel  with  a  little  loam  mixed  with  it.  All  sand  used  either  for  testing  or  for 
concrete  is  washed  before  use.  Tests  of  this  "'  sand"  showed  that  42.1  per  cent  failed 
to  pass  tho  "  10"  sieve,  25.1  per  cent  to  pass  the  "20,"  leaving  the  remainder,  or  32.8 
per  ceut,  to  pass  tho  "20"  sieve. 

Fineness  tests  of  the  Josson  cement  showed  that  an  average  of  2.32  per  cent  failed 
to  pass  the  "  50  "  sieve,  and  17.74  per  cent  failed  to  pass  the  "  90  "  sieve.  This  means 
that  out  of  1,000  grs.  23.2  were  retained  on  the  "  50'^  sieve,  and  an  additional  amount 
of  177.4  grs.  were  retained  on  the  "90"  sieve,  or  a  total  of  200.6  grs.  failed  to  pass 
the  "90"  sieve.  In  tho  same  way  in  sample  "D,"  K.  B.  &  S.,  4.6  grs.  out  of  1,000 
grs.  were  retained  on  the  "20"  sieve,  97.2  grs.  additional  on  the  "50,"  and  173.1 
more  on  the  "90,"  so  that  the  total  which  failed  to  pass  the  "90"  would  be  274.9 
grs.  Of  the  North  cement,  1.21  per  cent  failed  to  pass  the  "  50,"  and  an  additional 
12.88  per  cent  the  "90"  sieve. 

Both  tho  Josson  and  the  North  cements  are  extremely  slow  setting.  The  Gresham 
set  very  quickly.    The  other  brands  and  samples  were  moderately  slow. 

None  of  tho  cements  tested  developed  any  perceptible  tendency  to  swell  or  blow 
when  made  into  thin  pats. 

All  briquettes  are  kept  one  day  in  air  and  tho  remainder  of  the  time  in  water. 
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Steel  ic<n'1c, — Tho  contractors  are  having  the  gates  and  other  steel  Trork  built  by 
the  Maryland  Steel  Company,  at  Sparrows  Point,  Md.  The  material  thus  far 
received  includes  the  anchorages  for  tho  upi)er  lock  and  guard  gates,  the  trunnion 
blocks  for  the  main  culvert  valves,  and  part  of  the  wall  brackets  for  carrying  the 
meeting- face  plates  on  the  wall.  I  visited  Sparrows  Point  June  6,  and  saw  ooth 
leaves  of  the  lower  guard  cate  nearly  ready  to  ship.  Good  progress  had  been  made 
on  all  the  other  gates,  valves,  and  other  parts  to  be  manufactured  there.  It  was 
anticipated  that  all  gates,  etc.,  would  be  shipped  during  the  coming  fall. 

On  June  6, 1894,  tho  water  reached  a  stage  at  tho  head  of  the  canal  of  145.7  which 
is  6  feet  higher  than  the  high  water  of  1876,  the  highest  of  which  there  is  any  record 
heretofore,  and  with  reference  to  which  the  levels  of  the  top  of  the  different  parts 
of  tho  work  have  been  fixed. 

Tho  revetted  slope  walls,  where  finished,  have  been  built,  reference  (142)  at  the 
upper  or  cast  end  of  the  canal  and  on  tho  north  or  river  side  of  the  canal  to  refer- 
ence (130)  near  the  lower  or  west  end.  The  top  of  the  upper  bulkhead  was  at 
about  (142).  As  tho  river  rose  this  was  raised  and  kept  above  the  water  level,  thus 
preventing  the  river  breaking  through  and  doin^  great  damage  to  the  work  already 
finished  as  there  was  imminent  danger  of  its  doing  for  several  days.  At  the  lower 
end  of  the  canal  tho  water  poured  over  the  protection  wall  on  tho  north  sii^e  and 
finally  tore 'down  the  lower  end  for  a  distance  of  about  350  feet.  From  16  to  18  feet 
of  the  top  of  the  wall  is  entirely  gone,  but  how  much  or  how  badly  the  lower  por- 
tion is  damaged,  if  at  all,  can  not  be  told  until  tho  river  falls  more  than  it  has  to 
date,  as  it  is  still  running  over  the  biroken  portion.  On  the  south  side  of  the  canal 
about  300  feet  of  the  revetted  slope  was  completely  torn  out,  or  damaged  so  badly 
it  will  have  to  be  torn  down,  by  tho  heavy  waves  and  powerful  current  striking 
directly  against  it  after  the  north  wall  was  carried  away.  Nearly  •pposite  the 
npper  lock  gate  a  stream  of  water  came  through  into  the  canal  and  took  out  a  small 
piece  of  tho  revetted  slope.  The  water  ran  between  the  point  of  rock  outside  the 
canal,  known  as  **'  Powder  House  "  point,  and  the  made  ground  on  the  river  side  of 
the  canal,  completely  carrying  away  the  earth  fill  near  the  point  and  to  within  90 
feet  of  tbe  top  of  the  slope  of  the  canal  wall.  At  one  place  there  is  ji  strip  of  the 
fill  only  70  feet  wide  left  between  tho  canal  and  the  river.  Farther  down,  opposite 
tho  middle  of  the  canal,  where  tho  fill  was  about  350  feet  wide,  the  tremendous 
current  carried  away  a  strip  120  feet  wide  in  spite  of  great  efforts  to  save  it,  and  I 
believe  was  only  prevented  from  carrying  away  the  whole  fill  by  a  pile  of  stone 
spalls  which  the  contractors  had  thrown  out  of  their  stone  sheds. 

Tho  unprecedented  high  water  of  this  sumiQor  and  the  damage  it  did,  and  still 
more  the  far  greater  damage  so  narrowly  escaped,  show  a  necessity  for  making  some 
changes  in  tho  heights  of  the  walls  of  the  canal,  for  giving  the  revetment  a  greater 
resisting  power,  and  for  protecting  the  outer  slope  of  tho  fill  on  the  river  side  of  the 
canal  from  the  wash  of  tne  waves.  Those  changes  need  not,  however,  be  of  such  a 
character  or  extent  as  to  delay  the  opening  of  the  canal  a  day. 

Tho  contractors  have  been  furnished  detailed  plans  of  all  the  masonry  work  of  the 
lock  gates  and  upper  ^uard-gate  masonry,  including  stonecutters'  diagrams  of  all 
dimension  stones,  detailed  shop  drawings  of  the  gates,  main  culvert  valves,  gate 
engines,  valve  engines,  and  all  accessories  outside  the  jiower  house.  Plans  of  an 
accumulator  are  also  nearly  finished. 

Tho  State  portage  railroad  continued  in  operation  during  such  parts  of  the  year 
as  the  boats  running  in  connection  with  it  could  reach  tho  lauding  places.  From 
July  1  to  December  7, 1893,  the  boats  made  one  trip  a  day  each  way.  From  December 
8,  1893,  to  April  2,  1894,  they  made  a  trip  up  one  day  and  down  the  next,  as  one  trip 
a  day  each  way  from  April  3  to  May  16,  when  they  began  transferring  from  below 
Sheridan  Point,  about  2  miles  down,  on  account  of  the  difficulty  of  rounding  the 
point  during  the  high  water.  On  July  1,  1893,  the  river  was  35.4  and  on  May  16, 
1894,  was  34.8  feet  above  low  water  on  gauge  No.  2.  The  high  water  of  the  present 
month  carried  away  the  lower  incline  of  tho  portago  road  and  otherwise  badly 
damaged  it. 

Tho  following  table  gives  a  summary  of  tho  meteorological  and  gauge  record  for 
tho  year : 


Month. 


July.... 

Augnst 

Sept4»mber., 

October 

^November.. 
December . . 


1833. 


Kalofall. 


DayB 

;  on  which 

rain 

or  BDOW 

fell. 


0.15 

3 

0.16 

2 

0.16 

13 

5.03 

15 

15.70 

17 

13.37 

24 

Average 

temper- 

atnrc. 

at  12  M. 


71.7 
75.4 
63.0 
53.5 
47.5 
44.8 


Highest  readingH 
of  gauges. 


Head  of 
canal. 


Foot  of 
canal. 


121.1 
114.6 
104.9 
103.0 
104.3 
107.2 


107.4 
99.8 
85.4 
82.4 
84.5 
89.0 


Lowest  readings 
of  gauges. 


Head  of 

Foot  of 

canal. 

canal. 

115.3 

100.3 

105.1 

85.8 

100.6 

78.8 

90.9 

77.7 

100.0 

77.8 

101.0 

79.6 
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llontb. 


January.. 
Febnmry. 
March.... 

April 

May 

June  ..... 


1804. 


ToUl. 


BainfaU. 


21.80 
10.70 
16.52 
7.76 
2.31 
2.73 


106.39 


Davs 
on  which 

rain 

or  snow 

feU. 


Average 
temper* 
atnre, 
atl2M. 


40.0 
38.3 
48.3 
57.4 
63.7 
65.0 


Highest  readings 
of  gauges. 


Head  of 
canal. 


Foot  of 
oanal. 


107.1 
102.3 
111.2 
320.3 
140.8 
145.7 


89.8 
81.8 
95.1 
106.6 
126,7 
131.7 


181 


55.8 


Lowest  readings 
of  gaugea. 


Hea^  of     Foot  ai 
canal. 


09.5 
96.3 
99.8 
110.0 
115. 9 
128.8 


77. » 
75l4 
77.8 
95.S 
101.8 
114.6 


Highest  reading  at  head  of  canal  during  the  year 145.7 

Highest  reading  at  foot  of  canal  during  the  year 131.7 

Lowest  reading  at  head  of  canal  during  the  year 98. 3 

Lowest  reading  at  foot  of  canal  during  the  year 75.4 

NoTE..rRoading  of  adopted  low  water  at  head  of  canal  is  96,  reading  of  adopted  low  water  at  foot 
of  canal  is  72.* 

A  tracing  showing  the  details  of  the  hydraulic  briqaetto  molding  press  ia  trans' 
mitted  herewith. 

Very. respectfully,  your  obedient  servant; 

Harry  Taylor, 
FirttJAeuU,  Corps  of  Engineer$. 
Maj.  James  C.  Post, 

Corps  of  Engineer 8 J  U.  S.  A, 


V  V4. 


IMPROVEMENT  OF  COLUMBLA.  AND  LOWER  WILLAMETTE  RIVERS  BELOW 

PORTLAND,  OREGON. 

Tlie  present  project,  adopted  In  1891,  for  the  improvement  of  these 
rivers  from  Portland  to  the  sea,  which  includes  12  miles  of  the  Wil- 
lamette River  and  98  miles  of  the  Columbia  Kiver,  contemplates  secur- 
ing jind  maintaining  a  navigable  channel  having  a  low-water  depth  of 
25  feet.  The  original  i)roject,  that  of  1877,  which  was  somewhat  modi- 
fied, had  for  its  object  a  channel  20  feet  in  depth.  The  original  depth 
in  the  shoalest  i)laces  was  from  10  to  15  feet  at  low  water,  and  previous 
to  the  adoption  of  this  project  the  money  appropriated  and  allotted 
was  expended  in  dredging  these  shoals. 

The  project  of  1877  included  contraction  works  or  dikes,  bank  revet- 
ment, closing  sloughs,  and  auxiliary  channels  or  chutes,  as  well  as 
dredging.  Under  this  project  works  were  constructed  in  the  Wil- 
lamette lliver  at  Swan  Island  Chute,  Willamette  Slough,  along  the 
left  bank  of  the  river  to  the  Columbia  River,  and  also  at  other  sloughs 
and  channels  at  the  junction  of  the  Willamette  and  Columbia  rivers. 
Works  were  placed  in  the  Columbia  River  at  St.  Helens,  Burke  Slough, 
and  Martin  Slough.  The  results  of  these  works,  aided  by  the  dredging 
ha<l  in  1891,  attained  a  depth  of  19  feet. 

Tlie  present  project  proposes  by  the  erection  of  other  dikes  and 
dredging  to  gain  an  additional  depth  of  6  feet,  or  25  feet  at  low  water. 
Dikes  have  been  built  at  St.  Johns  and  Post  Office  Bar  in  the  Wil- 
lamette River  and  at  Walkers  Island  and  Cathlamet  Bay,  or  Snag 
Island,  in  the  Columbia  River.  The  dike  at  St.  Helens  has  also  been 
extended,  Jind  a  dike  has  been  built  at  Martin  Island  Bar.  At  tlie  last 
two  places  mentioned  the  work  has  been  done  by  the  United  States. 
At  the  others  the  Port  of  Portland,  in  furtherance  of  the  approved 
project,  constructed  the  works  at  its  expense. 
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The  total  amount  appropriated  by  the  United  States  for  this  improve- 
ment is  $1,030,365.  Of  this  sum  $221,780.46  was  expended  prior  to 
adoption  of  the  project  of  1877.  Under  this  project,  which  was  extended 
in  1801,  the  net  expenditure  has  been  $803,210.50,  leaving  a  balance  of 
$5,373.95  to  the  credit  of  the  work. 

The  following  extract  taken  from  the  report  of  the  Chamber  of  Com- 
merce of  Portland  ibr  1893  gives  an  itemized  statement  of  the  dikes 
constructed  and  the  dredging  done  ni)on  the  river  by  the  Port  of  Port- 
land to  the  close  of  1893,  and  the  cost  together  with  the  location  of  the 
work: 

''The  Port  of  Portland"  was  organized  a  municipal  corporation  by  act  of  the  leg- 
islative assembly  of  the  State  of  Oregon  in  February ^  1891.  its  object  being  to  pro- 
Tide  and  maintain  a  ship  channel  of  at  least  25  feet  in  depth,  in  the  Willamette  and 
Columbia  rivers,  between  the  city  of  Portland  and  the  Pacific  Ocean ;  the  work  to 
be  conducted  in  harmony  with  and  auxiliary  to  that  prosecuted  by  the  Government 
of  the  United  States  having  the  same  object  in  view. 

The  work  done  under  the  auspices  and  with  funds  available  for  the  uses  of  the 
commission  to  the  close  of  1893  has  been  as  stated  below : 

DIKE  COKSTRUCTIOX. 


At  St.  Johns,  Willamette  lUver 

At  Post  Office  Bar,  Willamette  Itiver. 
At  Walkers  Island,  Columbia  River  . . 

At  Snag  Island,  Columbia  Kiver 

Engineering  expenses 


Total  for  dikes. 


Linear   j     Cost  of 
feet.     I      dikes. 


4,000 
0,300 
13,000 
19,700 


43.000 


134, 445. 80 
48, 362. 90 
115,700.50 
160, 380. 51 
9, 181. 19 


308,070.00 


In  the  Willamette  River— 
At  and  above  Swan  Island. 
At  Post  Office  Bar 


DREDGING  OPERATIONS. 


Cable  vardii  dredged. 

94,701 

40,205 


134,906 


In  the  Columbia  River— 

At  mouth  of  the  Willamette . 

At  St.  Helens 

At  Martins  Island 

At  Walkers  Island 

At  Catbliimet  Bay 


5,356 
32,630 
23,035 
24.650 
33,039 


120,509 


Total  dredging. 


255,415 

Total  cost  of  dredging,  including  repairs  of  dredger $38,263.24 

Total  cost  of  dikoM 368,070.99 

Paid  for  interest  on  bonds  and  terapontry  loans 22,214.51 

Paid  for  general  oxpenses,  including  attorne3^B,  etc 3,215.28 

Total  expenditures 431, 764. 02 

This  work  was  done  under  tbe  authority  of  the  Secretary  of  War 
with  the  express  understanding — 

That  the  expenditure  of  the  funds  of  the  Port  of  Portland  shall  not  bo  mode  by  the 
Government  engineer,  neither  shall  he  exercise  authority  over  said  works  or  their 
execution,  and  that  the  United  States  shall  not  incur  any  liability  on  account  of  said 
works;  and  provided  further,  that  the  officers  of  said  Port  of  Portland  shall  per- 
mit the  officers  of  the  Corps  of  Engineers,  War  Department,  in  charge  of  work  on 
the  Willamette  and  Columbia  rivers,  to  examine  the  work  done,  to  see  that  the 
whole  is  carried  on  in  accordance  with  the  approved  Government  plans.  And,  fur- 
ther, it  shall  bo  distinctly  understood  that  the  War  Department  does  not  counsel, 
advise^  or  encourage  the  expenditure  proposed  by  the  Port  of  Portland. 
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WORK  DONE  DURIN(f   THE   FISCAL   YEAR  ENDING  JUNE  30,  1894. 

The  operations  during  the  last  year  were  confined  to  dredging  to  aid 
in  establishing  the  channels  that  it  is  proposed  in  the  project  to  main- 
tain by  the  various  works  that  have  been  constructed,  and  also  to  pro- 
vide for  the  immediate  requirements  of  navigation  to  the  degree  neces- 
sary in  advance  of  the  formation  of  the  new  channels  contemplated. 

At  the  beginning  of  the  year  the  hydraulic  dredge  William  8.  Ladd 
was  employed  upon  the  shoal  opposite  Tongue  Point,  which  deep-draft 
vessels  had  difficulty  in  crossing.  She  was  then  transferred  to  the  pro- 
posed new  channel  at  Snag  Island,  on  the  Columbia  Eiver;  afterwards 
to  the  mouth  of  the  Willamette  River,  which  was  dredged  to  the  depth 
of  23  feet  at  low  water,  to  Post-Office  Bar  on  the  Willamette;  to  the 
shoals  at  Pillar  Rock  in  the  Columbia  River,  which  were  also  dredged 
to  23  feet  at  low  water;  and  back  again  to  the  new  channel  at  Snag^ 
Island.  About  the  middle  of  March,  the  appropriation  for  this  improve- 
ment being  nearly  exhausted,  the  dredge  was  laid  up. 

The  following  table  gives  the  amount  of  material  removed  at  each  of 
the  places  named : 

])red{fing  Columhia  and  Lower  Willamette  rivers  for  year  ending  June  SO,  1894, 


July 

August 

September. 

C)ctober 

November . 
necember  . 


Jannar}-.. 
Fobruarj' . 
March 


Total. 


Moxith. 


1803. 


1894. 


Willamette  Klver. 


Post- 
Offioo 
Bar. 


At 
month. 


Ou.  yds.  I  Cm.  yd*. 

"ii'ois 


1,727 
16,111 


Columbia  Kiver. 


Pillar 
Rock. 


Snas        Tonffue 
Island.       Point. 


Cu.  yds.     Cn.  yds.  \  Cu.  yds. 

I      17,650        13,000 

i8,284    


60,579    

16,811  i      38,689 
47,557 


03,995 
39,000 
14, 570 


13,918         17,838  |      77,390       269,754 


Total. 


Cu.yds. 
30.650 
50»011 
30,029 
00,579 
55,500 
47,557 


63,9d5 
30,000 
14,570 


13,000  I      391,900 


It  will  be  observed  that  this  dredge  has  removed  391,900  cubic  yards 
of  material  from  five  different  pla<:es,  which  are  separated  by  a  distance 
between  the  extreme  points  of  80  miles,  during  the  eight  and  one-half 
months  she  was  at  work.  At  the  beginning  of  the  year  the  dredge 
was  still  new,  and  the  crew  were  also  unaccustomed  to  this  method  of 
dredging,  and  the  amount  of  work  done  during  the  first  month  (July) 
was  comparatively  small.  The  cost  of  operating  the  dredge  for  seven 
months  ending  with  February  was  $10,027.07,  and  340,080  cubic  yards 
of  material  was  removed,  making  the  cost  of  the  dredging  about  5§ 
cents  i)er  cubic  yard.  This  included  all  kinds  of  material  encountered, 
fine  sand  with  silt,  which  was  difficult  to  retain  in  the  bins,  as  well  as 
coarse  sand  that  was  rapidly  loaded.  During  January  03,995  cubic 
yards  of  coarse  sand  were  removed  from  the  new  channel  at  Snag  Island 
at  an  expense  of  $2,803,  this  latter  being  the  average  per  month  of  the 
cost  of  running  the  dredge  for  the  seven  months,  and  for  this  month  the 
material  was  removed  at  about  4j^  cents  per  cubic  yard. 

In  addition  to  the  work  already  mentioned  the  Port  of  Portland 
removed  30,740  cubic  yards  of  material  from  the  Swan  Island  Channel, 
Willamette  River,  and  33,933  from  the  new  channel  at  Snag  Island, 
Gathlamet  Bay.     These  amouuts  arc  included  in  the  &regoing  extract 
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from  the  report'  of  the  Chamber  of  Commerce.  The  total  amount 
expended  to  the  present  time  by  the  Port  of  Portland  is,  as  stated 
therein,  $431,764.02. 

Surveys  were  made  in  August  and  September  of  the  Walker  Island 
and  Martin  Island  bars,  and  the  results  show  a  great  imx)rovement  in  the 
channel  over  these  bars,  due  no  doubt  to  the  dikes  that  have  been  con- 
structed at  these  localities.  Some  slight  repairs  due  to  damage  during 
high  Avater  were  made  to  Martin  Island  Dam. 

During  September,  for  the  first  time,  deep-draft  vessels  were  able 
to  pass  fully  loaded  from  the  docks  of  Portland  to  the  sea,  and  the 
heavy  expense  of  lightering,  that  has  heretofore  been  necessary,  was 
avoided.  This  is  conclusive  proof  of  the  substantial  results  that  have 
been  produced  by  the  river  improvements. 

The  past  year  has  been  remarkable  for  the  almost  continuous  high 
water  that  has  prevailed  in  the  Willamette  and  Columbia  rivers.  The 
lowest  reading  of  the  gauge  at  the  Government  moorings  at  Portland 
was  1.4  feet  above  low  water,  and  it  recorded  this  height  for  two  days 
in  November,  and  the  water  remained  below  3  feet  above  low  water  for 
but  five  days  in  that  month.  During  the  last  two  weeks  of  September 
and  the  first  five  days  of  October  the  water  varied  between  1.9  and  2.8 
feet  above  low  water,  and  was  the  longest  period  of  low  readings  dur- 
ing the  year.  Gauge  No.  2  at  the  Cascades,  Columbia  Eiver,  has  not 
recorded  less  than  3.4  feet  above  low  water,  and  the  water  remained 
below  4  feet  above  low  water  only  three  days  during  the  year.  There 
appears  to  have  been  a  succession  of  rises  in  the  waters  of  both  rivers, 
covering  the  entire  year,  preventing  the  usual  low- water  season.  This 
has  been- caused  by  the  unusual  amountof  rain  and  snow  that  has  fallen 
during  the  year  upon  the  area  drained  by  these  rivers,  especially  that 
of  the  Columbia.  The  melting  of  the  accummulated  snow  and  the  effect 
of  these  rains  finally  culminated  in  the  most  extraordinary  rise  ever 
known.  On  June  7  the  gauge  at  the  Government  moorings  recorded 
the  unprecedented  height  of  33.11  feet.  The  highest  reading  upon  the 
same  gauge  of  any  previous  high  water  was  in  1890,  28.4  feet.  The 
continued  high  Avater  has  rendered  it  impossible  to  make  an  intended 
examination  of  the  localities  improved,  to  ascertain  the  degree  to  which 
the  desired  depth  had  been  attained  at  the  close  of  the  fiscal  year. 

KSTi:«ATE   FOR   THE   FISCAL   YEAR   ElSDINCf   JUNE  30,  185G. 

The  original  estimate  for  procuring  a  25-foot  channel  was  $772,464. 
Of  this  sum  $loO,000  has  been  appropriated  by  the  United  States  and 
$400,334  has  been  contributed  by  the  Port  of  Portland,  leaving  $210,130 
yet  to  be  appropriated,  all  of  which  sum  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30,  1896. 

The  accomplishment  of  this  improvement  is  of  the  greatest  impor- 
tance to  the  entire  northwestern  section  of  the  country,  the  inhabitants 
of  which  find  the  natural  outlet  for  their  productions  through  the  valley 
of  the  Columbia.  To  Portland  in  her  position  as  the  converging  center 
of  this  immense  territory  and  the  head  of  the  proposed  deep-water 
navigation,  which  she  has  contributed  so  largely  to  secure,  it  possesses 
vital  interest.  These  facts  establish  the  great  value  of  the  improve- 
ment, and  especially  commend  it  as  worthy  of  liberal  consideration  by 
the  Government. 

This  work  ia  in  the  collection  districts  of  Willaraetto  and  Oregon.  Tho  ports  of 
entry  are  Portland  and  Astoria,  Orej;.  Tho  nearest  light-house  and  works  of 
defense  are  at  tho  mouth  of  the  Columbia  River. 

Y^^a  94 107 
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APPUOrKlATIOXS. 

Act  of— 

Juno  23,  1866  (Lower  Willamette) $15,000 

March  2,  1867 30,000 

July  25,  1868  (allotted) 21,000 

April  10,  1869  (allotted) 13,365 

July  11,  1870 31,000 

June  10,  1872 50,000 

$160,365 

March  3,  1873  (Lower  Willamette,  from  Portland  to  the  sea) . .     20, 000 

June  23, 1874 20,000 

March  3,  1875 20,000 

Auguut  14,  1876 20,000 

June  18,  1878 30,  COO 

March  3,  1879 45,000 

155, 000 

Juno  14, 1880  (Lower  Willamette  and  Columbia  from  Portland 

to  the  sea,  including  bar  at  the  month  of  the  Columbia) 45, 000 

March  3,  1881 45,000 

August  2,  1882 : 100,000 

190,000 

July  5, 1884  (Columbia  and  Lower  Willamettu,  below  Portland, 

Oreg.) 100,000 

August  5,  1886 -. 75,000 

175,000 

August  11, 1888  (Columbia  and  Lower  Willamette  rivers,  below 

Portland) 100,000 

September  19,  1890 100,000 

July  13,  1892 150,000 

350,000 

Total ; I,030,3e5 

Money  siuteinent, 

July  1,  1893,  balance  unexpended $42,827.42 

Juno  30,  1894,  amount  expended  during  fiscal  year 38, 073. 29 

July  1,  189*1,  balance  unexpended 4,  754. 13 

July  1,  1894,  outstanding  liabilities 28.80 

July  1,  1894,  balance  available 4,725.33 

{Amount  (estimated)  required  for  completion  of  existing  project 216, 130. 00 
Amount  that  can  be  profi  tjvbly  expended  in  fiscal  year  ending  J  une  30, 1896  216, 130. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMEKCIAL   STATISTICS. 

Tho  followinjij  statement  of  traffic  on  tho  Columbia  and  Lower  Will&mette  rivers 
has  been  compiled  from  reports  of  tho  various  steamers  and  transport<ation  com- 
panies doing  business  on  these  rivers  during  the  calendar  year  1893.  It  does  not 
include  tonnage  carried  in  deep-sea  vessels : 

Tons.  Tons. 

Passengers  (1,740,386) 109,881     Wool 1,783 

Clrain 89,  862  i  Merchandise 627,902 

Lumber  (124,502,531  feet) 186,754  ]  Shingles 5,000 

Livestock 3,273  j  Logs  (11,170,446  feet) 285,426 

Shecj)  and  h(>«:^s 389  | 

Coal 596  !              T<»tal 1,310,866 


; 
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I  plying  on  the  Upper  Jfillaniettef  Loicer  IVillamcttef  Colum 
rivers,  Oregon  and  JVashingtonf  during  the  calendar  year  189S, 


Namo  of  vessel. 


Aagusta 

Albina 

Alliance 

Afice  V 

Argonaut 

Antoria 

Astorian 

Altona 

Alarm 

HaileyGatzcrt 

IJrazee 

Brink 

liandovillo 

liisniark 

C.  M.ftolahaw.... 
City  of  Frankfort. 

C.W.Kich 

<'nrrioF 

fhilkat 

Columbia 

l>o 

Vygixeii ,... 

Cvtlono 

Dispatch 

D.  S.liaker 

DallnaCity 

Dolphin 

Klectric 

Euterpriee 

E.  L.  l)wyer 

KscortNo.  2 

Kmma  Hay  ward  .. 

KUith 

Klwood 

Egalite 

P^rlipso 

Euffeno  

Faniiio. 


(Jeor^o^W.  Shaver. . 

(j  ov .  Xewt'll 

llas.salo 

Ilntlic 

llaytien  Kepublic. . 

lIuHtlor 

UattioBeU 

Harvest  Queen 

Knrv est  Moon 

IraUla 

lono 

Ilwaco 

Inland  Star 

Imia , 

Joso])h  Kellotrg 

JanienB.  Stepiieua. 

J.Ordway 

Kehani 

La  Camas 

Lou  iao  Vaughn 


Tons,    i  Depth. 


Name  of  vessel. 


Tons.      Depth. 


40.90 

85.26 

213. 52 

4L28 

20.35 

76.16 

234. 24 

189.68 

16.08 

444.  32 

4.99 

LOS 

99.30 

230.00 

14.20 

133. 47 

17.07 

10.64 

106.45 

70.41 

,  740. 14 

2.80 

19. 06  I 

13.47  I 

566.22  I 

296.38 

60.36 

16.51 

137. 41 

24.44 

72.  92  I 

456.57 

37.01 

420.  54 

82.38 

25.03 

350.84 

276.  41 

276. 15 

134.  43 

129.  58 

2.92 

779.  53 

129.58 

129.  49 

697.04 

56.15 

36.84 

213.40 

62.03 

21.  87 

6. 15 

272. 12 

26.40 

194.  74 

85.41 

9.66 

2L64 


6 


5  0 

7  0 

8  7 

4  7 
8  3 

5  0 


12 
7 

7 
7 
4 
5 


20 


Lurlioo 

Lena , 

Maid  of  Oregon 

Maria 

Milwaukee 

Messenger 

Mascot 

Mayflower 

Moiloc 

K o  Wonder 

Northwest 

K.S.  Beutley 

Ocean  Wave 

Occident 

Oswego 

Ocklahama 

O.K 

Oregon 

Orient 

Polar  Bear 

Oueen 

Ouinnat 

KestleHS 

liowena 

KMiler 

R.r.£lmoro 

Komoua 

R.  R.  Thompson 

Regulator 

Sophia 

State  of  California. 

Sea  Foam 

Sakana 

Sarah  Dixon 

Salem 

Stark  Stree  Ferry.. 

S.O.  Rood 

Telephone 

Tacoma 

T.J.Potter..'. 

Toledo 

Three  Sisters 

Toiwo 

Undine 

Yaucouver 

Victorian 

Vnlcau 

Wallowa 

Willamette  Chief  . . 
W.IL  Harrison  .... 

Waterwitch 

Wra.  M.  Hoag 

Wenatchie 

Western  Queen 

Wanna 

Wenona 

Young  America 


338. 38 

23.72 

91.88 

184.  58 

29.  70 

54.53 

199.40 

23.90 

337.55 

235.  30 

301.  08 

401.  42 

507.34 

2.95 

21.  43 

394.  19 

47.76 

1. 012.  28 

429.76 

28.80 

23.75 

4.20 

1H.75 

4.50 

41.39 

42.76 

114. 14 

912.06 

334.38 

4.00 

1,260.06 

4.95 

3.84 

278.84 

210.08 

299.  36 

607.28 

443.24 

1,311.81 

589.60 

206.  72 

327.  33 

6.27 

280.48 

137. 14 

809.  17 

219.  72 

92.  0.-5  , 

523.  92 

52.  86  I 

5.50  ' 

431. 13  I 


Ft.  in. 
0  0 
0  10 
5  9 
3 
2 
3 
3 


74.72 

3.10 

34.67 

42.10 


I 


0 
0 
0 
0 
6  0 
5  0 
3  0 
1  S 
1  6 
9  0 
0  4 
3   6 


6 
4 

20  0 

5  0 

6  4 
6  S 


5  a 


6  2 

8  0 

5  0 
10  6 

6  5 

24*  "i 


6   5 

1  8 

2  10 

0 


4 
11 
9 
1 
1 
4 
3 


4  0 
11  0 
6    0 


1    0 
6"  2 


6    4 
4    5 


VV5. 

IMPROVEMENT  OF  WILLAMETTE  RIVER  ABOVE  PORTLAND,  OREGON. 

The  project  for  this  improvement  was  adopted  in  1878.  It  consists 
of  the  removal  of  snags  and  other  obstructions  and  the  contraction  of 
the  river  in  wide  i)laces,  with  the  object  of  securing  a  navigable  channel 
for  light-draft  boats  from  Portland  to  Eugene  City,  Oreg.,  a  distance 
of  172  miles.  When  the  work  was  commenced  the  mouth  of  the  Yam- 
liill  liiver,  40  miles  above  Portland,  was  the  head  of  low-water  navi- 
gation, with  a  draft  of  2 J  feet;  only  a  draft  of  1  foot  could  be  carried 
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above,  and  tlie  channel  was  greatly  obstructed  by  snags,  gravel  bars, 
etc.  During  recent  low  waters  boats  drawing  15  inches  could  asceud 
as  far  as  Albany,  100  miles. 

The  total  amount  appropriated  since  the  adoption  of  the  project  is 
$151,000,  exclusive  of  the  $3,000  allotted  from  the  appropriation  of  July 
13, 1892,  to  the  Yamhill  Kiver. 

WORK  DONE  DURING   THE   PAST   YEAR. 

At  the  beginning  of  the  year  the  snagboat  CorvalHs  vras  between 
Eugene  City  and  CorvJiUis  engaged  in  removing  snags,  etc.,  and  was 
moving  down  the  river  as  the  work  progressed.  This  work  wjis  con- 
tinued, and,  in  addition,  several  wing  dams  or  dikes  were  constructed 
to  contract  the  low- water  channel  and  enable  boats  to  pass  over  ttio 
shoal  places.  The  first  dike  constructed  was  between  Oorvallis  and 
Salem,  at  Luckiamute  Bar,  and  was  built  from  the  left  bank  with  an 
inclination  downstream  a  length  of  800  feet.  It  was  given  a  base  of 
16  feet,  with  a  height  of  5  feet  above  low  water,  and  was  constructed 
with  piles,  brush,  gravel  in  sacks,  and  loose  gravel.  Depth  over  bar 
when  dike  was  commenced  was  30  inches  and  depth  oil  completion  was 
28  inches,  the  water  in  the  meantime  having  fallen  18  inches  in  the 
river. 

Upon  the  completion  of  this  dike  snagging  operations  were  resumed, 
and  the  snag  boat  worked  downstream  to  Matheneys  Bar,  below  Salem, 
where  a  dike  of  similar  construction  was  built.  This  dike  extended 
from  tlie  right  bank  into  the  river  a  distance  of  362  feet.  It  was  16 
feet  Avide  at  the  base  and  extended  to  4J  feet  above  low  water.  The 
depth  of  water  over  the  bar  when  work  commenced  was  16  inches,  and 
when  the  dike  was  completed  was  32  inches,  the  river  having  risen  in 
the  meantime  6  inches. 

Upon  the  completion  of  the  work  the  snag  boat  was  transferred  to 
the  Columbia  River  for  a  few  weeks.  The  last  of  {September  work  was 
resumed  upon  the  Willamette,  and  the  construction  of  a  dike  at  Weston 
Bar  was  commenced.  This  work  was  soon  interrupted  by  a  rise  in  the 
river,  and  the  snag  boat  then  continued  the  removal  of  snags.  A  few 
weeks  later,  when  the  water  had  fallen  sufficiently,  an  attempt  was 
made  to  resume  work  upon  this  dike,  but  another  rise  occurred  and  this 
has  been  followed  by  others,  and  the  water  at  no  time  during  the 
remainder  of  the  year  has  been  sufficiently  low  for  the  dike  to  be  com- 
X>leted.  Snagging  operations  were  continued  on  tlje  river  until  the 
beginning  of  April,  with  the  exception  of  the  month  of  December,  when 
the  snag  boat  was  engaged  upon  the  Cowlitz  and  Yamhill.  The  snag 
boat  was  also  upon  the  Yamhill  the  greater  portion  of  the  month  of 
April,  after  which  she  was  laid  up,  the  water  being  too  low  in  the 
Yamhill,  and  the  appropriation  for  the  Willamette  being  too  nearly 
exhausted,  to  warrant  keeping  her  in  commission  for  further  work. 

During  the  year  there  were  removed  from  the  Upper  Willamette  by 
the  snag  boat  1,059  snags  and  from  the  banks  775  trees  and  stumps. 
The  water  continuing  to  fall  during  the  month  of  May,  advantage  was 
taken  of  this  favorable  opportunity  to  remove  such  snags  as  had  become 
obstructions  to  navigation.  A  party  of  men  supplied  with  a  small  boat 
was  sent  out  for  this  puroose,  and  53  snags  were  taken  from  the  channel 
and  41  trees  cut  from  the  banks  during  the  month.  A  few  additional 
snags  that  were  seriously  obstructing  the  channel  were  removed  during 
the  latter  part  of  June  in  the  same  manner. 


Digitized  by  VjOOQIC 


APPENDIX   V  V REPORT    OP   MAJOR   POST.  2661 

YAMHILL   RIVER. 

The  balance  ($1,473.78)  of  tlie  $3,000  allotted  for  the  improvement  of 
Yamhill  Kiver  has  been  practically  expended  in  removing  snags  and 
other  obstructions  from  the  channel.  The  snag  boat  Corvallis  was 
engaged  upon  this  river  from  December  17  to  26;  again,  navigation 
having  become  obstructed  by  land  slides,  snags,  and  drift,  she  was 
returned  in  April  and  operated  until  the  water  in  the  river  became  too 
low  for  the  work  to  bo  continued.  The  party  of  men  removing  snags 
from  the  Willamette  were  transferred  to  the  Yamhill  June  1,  and  com- 
pleted the  reopening  of  the  river  to  McMinnville. 

The  snag  boat  removed  201  snags  from  the  channel  and  171  trees  Jind 
stumps  from  the  banks.  The  party  operating  Avith  a  small  boat  removed 
35  snags  from  the  channel  and  72  trees  and  stumps  from  the  banks. 

There  remained  unexpended  at  the  end  of  the  year  a  balance  of 
$92.35  of  the  $3,000  allotted  to  this  river. 

ESTIMATE   FOR   THE   FISCAL   YEAR   ENDING  JUNE   30,  1896. 

Heretofore  the  greater  portion  of  the  appropriation  has  been  expended 
in  clearing  the  river  of  obstructions,  which  are  renewed  each  high 
water,  and  but  little  progress  has  been  made  in  the  part  of  the  project 
intended  to  be  permanent;  that  is,  the  construction  of  the  wing  dams 
or  dikes.  As  there  are  a  number  of  places  upon  the  Upper  Willamette 
where  such  works  are  required,  it  would  greatly  expedite  the  beneficial 
results  it  is  expected  to  obtain  for  navigation  if  appropriations  were 
made  of  sufficient  size  to  permit  the  dikes  to  be  built  at  an  early  date. 

With  this  end  in  view,  and  also  considering  the  economical  prosecu- 
tion of  the  work,  it  is  considered  that  $60,000  can  be  profitably  expended 
upon  this  improvement  during  the  fiscal  year  ending  June  30, 1896. 
Of  this  sum  $3,000  might  be  economically  expended  in  removing  obstruc- 
tions in  the  Yamhill  Eiver. 

This  river  is  in  the  coUectiou  district  of  WiUainette.  The  ports  of  entry  are  Port- 
land and  Astoria,  Oregon.  The  nearest  light-house  and  wof  ks  of  defense  are  at  the 
mouth  of  the  Columbia  River. 

APPROPRIATIONS. 


Act  of— 

August  2, 1882 $5,000 

July5,1884 10,000 

,     August  5, 1886 10,000 

August  11, 1888 29,000 

September  19, 1890 11, 000 

.     July  13,1892 'SO.OOO 


Act  of— 

March  3, 1871 $16,000 

March  3, 1873 3,000 

June  23, 1874 7,500 

March  3, 1875 25,000 

August  14, 1876 20,000 

August  18, 1878 20,000 

March  3,1879 12,000 

June  14, 1880 12,000 

March  3, 1881  15,000 

Money  statement 

July  1, 1893,  balance  unexpended $18,951.65 

June  30, 1894,  amount  expended  during  fiscal  year 15, 525. 40 

Julv  3, 1894,  balance  unexpended 3,426.25 

July  1, 1894,  outstanding  liabilities .  150.22 

July  1, 1894,  balance  avaUable 3,276.03 


Total 225,500 


i  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1896    60, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundrj'  civil  act  of  March  3, 1893. 

*0f  which  $3,000  is  to  be  used  in  improving  Yamhill  Kiver. 
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COMMEHCIAL   STATISTICS. 

Tbe  following  statement  of  traffic  on  the  Willamette  River  above  Portland  has 
been  compiled  trom  reports  of  the  various  steamers  and  transportation  companies 
doing  business  on  this  part  of  the  river  during  tbe  year  ending  December  31, 1893 : 

Tods.    ;  Tons. 

Passengers  (148,144) 9,259  i  Wool 1,879 

Grain 51,230     Merchandise 158, 95r 

Lumber  (1,550,350  feet) 23,254  I  Coal.... 217 

Live  stock 659  '  

Sheep  and  bogs 57  Total.... ., 245,506 


V  V  6. 
IMPROVEMENT  OF  COWLITZ  RIVER,  WASHINGTON. 

The  Cowlitz  River  is  ar  tributary  of  tbe  Columbia  liiver  aud  flows  into 
it  from  the  north  about  64  miles  above  the  mouth  of  the  Columbia. 
Tbe  project  for  the  improvement  of  this -river  was  adopted  in  1882,  and 
contemplated  the  removal  of  sandbars,  rocks,  snags,  and  othetobstruc- 
tioDS  from  the  channel  for  50  miles  above  its  junction  with  the  Colum- 
bia River.  The  minimum  depth  to  Toledo,  30  miles  above  the  mouth, 
prior  to  the  commencement  of  the  improvement,  was  from  12  to  14 
inches  at  Jow  water.  The  effect  of  the  improvemeut  has  been  to 
increase  the  low-water  depth  over  this  portion  to  30  inches,  and  the 
season  of  navigation  is  now  increased  an  additional  month  each  year. 
To  maintain  this  depth  it  is  necessary  after  each  period  of  high  water 
to  remove  the  snags  and  other  obstructions  that  have  drifted  into  the 
river. 

The  original  estimate  for  this  improvement  was  $5,000  for  the  first 
year  and  an  expenditure  of  $2,000  each  subsequent  year.  The  total 
amount  that  has  been  appropriated  is  $22,000. 

As  soon  as  the  snag  boat  Corvallis  could  be  spared  from  other  impor- 
tant work  upon  which  she  was  engaged,  which  was  early  in  December 
last,  she  was  sent  to  remove  the  snags,  drift,  etc.,  that  had  come  into 
the  channel  of  the  river  during  the  previous  high  waters.  Soon  after 
tho  arrival  of  the  boat  the  river  began  to  rise  again  and  by  the  17th 
was  too  deep  for  profitable  work  and  she  was  Avithdrawn.  During  tbe 
brief  time  she  was  engaged,  77  snags  were  taken  out  and  71  projecting 
trees  and  stumps  that  either  obstructed  the  channel  or  were  liable  to 
fall  into  it  were  removed.  The  very  unusual  condition  of  almost  con- 
tinued high  water  since  the  snag  boat  was  withdrawn  in  December 
until  the  present  time  has  made  but  little  additional  work  necessary 
during  the  remainder  of  the  fiscal  year.  Seven  snags  have  been 
removed  from  the  channel  and  7  from  the  banks  in  Toledo  bend,  1  snag 
was  taken  from  the  channel,  and  2  overhanging  trees  were  cut  from  the 
bank  near  Meikles  Landing,  and  9  snags  were  taken  from  tlie  channel 
near  Pumphreys  Landing.  These  were  removed  to  accommodate  the 
steamers  in  making  their  landing,  and  the  work  was  done  by  the  cap- 
tain of  the  principal  steamboat  running  upon  the  river,  who  was  fur- 
nished'with  the  necessary  x)owder  from  this  office. 

It  is  highly  probable,  after  the  present  exceptionally  prolonged  period 
of  high  water,  that  when  the  river  falls  the  channel  will  be  found 
obstructed  with  snags,  logs,  etc.,  to  an  unusual  degree.  The  removal 
of  the  obstructions  heretofore,  and  the  consequent  improvement  in  the 
navigation  of  tho  river,  has  been  of  great  benefit  to  the  inhabitants  of 
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the  fertile  valley  tlirough  wliicli  it  flows.  It  is  also  of  great  importauce 
to  them  that  this  improved  condition  be  maintained,  and  an  additional 
appropriation  is  therefore  recommended. 

It  is  estimated  that  $3,000  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1890,  upon  the  improvement  of  this  river  in 
accordance  with  the  present  project. 


APPnOPRIATIONS. 


Act  of— 

Juno  14,1880 $2,000 

March  3, 1881 1,000 

August  2, 1882 1,000 

July5,1884 2,000 

Augusts,  1886 2,000 


Act  of— 

August  11, 1888 $3,000 

September  19, 1890 8, 000 

July  13, 1892 3,000 

Tot^il 22,OfO 


Money  sUitemeni. 

July  1. 1893,  l>alan CO  unexpended $2,272.76 

June  30, 1894,  amount  expended  during  fiscal  year 652. 37 

July  1, 1894,  balance  unexpended 1, 620. 39 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896 
<^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


3,000.00 


COMMEKCIAL  STATISTICS. 

The  following  statement  of  traffic  on  the  Cowlitz  River  has  been  compiled  from 
reports  of  the  various  steamers  and  transportation  companies  doing  business  on  this 
river  during  the  year  ending  December  31,  1893: 

Tons. 

Live  stock * 1, 162 

Passengers  (35,334) 2, 208 

Sheep  and  hogs 16 


Tone. 


Merchandise 28,  000 

Grain 6,060 

Shingles  (200,000  bundles) 5,  000 

Lumber  (1,200,000  feet) 18,000 

Logs  (90,000,000  feet) 225,  000 


Total 2t5,446 


V  V  7. 
IMPROVEMENT  OF  YOUNGS  AND  KLASKUINE  RIVERS,  OREGON. 

Youngs  IMver  is  one  of  the  soutliern  tributaries  of  the  Columbia  and 
joins  this  river  at  Youngs  Bay,  near  its  moutli;  the  Klaskuiiic  empties 
into  YoungR  Eiver  0  miles  above  Y'oungs  Bay.  The  project  contem- 
plated the  removal  of  obstructions  in  Youngs  Eiver  for  a  distance  of  7 
miles  above  its  mouth,  and  from  the  Klaskuine  from  its  month  to  Kamms 
^vharf,  a  distance  of  2  miles. 

The  estimated  cost  of  this  improvement  was  $1,600,  and  this  sum 
was  appropriated  by  the  river  and  harbor  act  of  September  19,  1890. 

During  the  fiscal  year  ending  June  30,  1891,  the  sum  of  $1,200.79 
was  expended  on  this  improvement,  securing  a  channel  depth  of  7  feet 
at  higli  tide  to  the  limits  named.  Xo  further  appropriation  is  recom- 
mended. 

Money  statement, 

July  1,  1893,  balance  unexpended $393.21 

Juno  30,  1894,  amount  expended  during  fiscal  year 15. 68 

July  1,  1894,  balance  unexpended 377.  53 
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V  V8. 

GAUGING  WATERS  OF   COLUMBIA  RIVER,  OREGON  AND  WASHINGTON. 

Tho  object  of  this  g«T,ufi:iiig  is  the  collect  iou  of  valuable  and  important 
data  for  use  in  connection  with  the  river  improvements,  and  also  to 
supply  information  to  those  interested  in  the  navigation  of  the  river. 
Clauges  for  this  purpose  have  been  established  and  maintained  at  salt- 
able  places  along  the  river. 

During  the  past  year  the  appropriation  for  this  work  having  been 
practically  exhausted,  all  tho  gauges  were  abandoned,  except  that  at 
Astoria,  Oreg.,  which  is  self-registering.  This  gauge  being  a  necessary 
adjunct  of  the  work  of  improvement  at  the  mouth  of  the  river,  the 
expense  of  its  maintenance  has  been  paid  out  of  the  appropriation  for 
that  work. 

As  heretofore,  the  daily  readings  of  the  gauge  have  been  publicly 
exhibited  in  Astoria  for  tho  benefit  of  commerce.  The  daily  bulletin 
also  stated  Avhether  the  water  on  the  bar  was  smooth  or  rough.  The 
small  balance  available  July  1.  1803,  was  exhausted  upon  the  Astoria 
gauge. 

It  is  estimated  that  $1,000  can  be  profitably  expended  on  this  work 
in  the  fiscal  year  ending  June  30,  1806. 

APPROPRIATIONS. 

Act  of— 

August  2,  1882 $500 

July  5,  1884 1,000 

Augusts,  1886 1,000 

August  11,  1888 2,500 

Total 5,000 

Money  statement. 

July  1,  1893,  balance  unexpended $6. 32 

June  30,  1894,  amount  expended  during  fiscal  year ^ . .  6. 32 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      1, 000. 00 
/  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


V  Vg. 

KEPORT  OF  BOARD  OF  ENGINEERS  ON  PLAN  FOR  OVERCOMING  OR 
REMOVING  OBSTRUCTIONS  TO  NAVIGATION  IN  C<:)LUMBIA  RIVER 
BETWEEN  THREE  MILE  RAPIDS  AND  CELILO  FALLS,  OREGON  AND 
WASHINGTON. 

[rriiited  in  Senate  Ex.  Doc.  Xo.  7,  Fifty!  bird  (.'oiigrcss,  fii-st  sensiou.] 

New  York,  A2)ril  12^  1893. 

The  Board  of  Engineers  constituted  by  Special  Orders  Ko.  177,  July 
29,  1892,  from  the  War  Department  lias  the  honor  to  report: 

The  Board  was  appointed  in  compliance  with  the  river  and  harbor 
act  approved  July  13, 1892,  which  authoiized  the  President  "to  appoint 
a  Board  of  Engineers,  to  consist  of  seven  members,  of  whom  three 
shall  be  from  civil  life,  whose  duty  it  shall  be  to  thoroughly  examine 
the  obstructions  to  navigation  in  the  Columbia  Kiver,  in  that  portion 
from  the  navigable  waters  thereof  below  Three  Mile  Rapids  to  the  navi- 
gable Avaters  above  Cclilo  Falls,  and  report  as  soon  as  they  conveniently 
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cau  to  the  Secretary  of  War  such  plau  for  overcoming  or  removing 
said  obstructions  as  in  their  opinion  is  most  feasible  and  best  adapted 
to  the  necessities  of  commerce,  together  Avith  a  statement  as  to  the 
usefulness  of  such  improvement  to  navigation,  its  relation  and  value  to 
commerce,  and  the  most  desirable  location  therefor,  the  cost  of  con- 
struction and  of  the  right  of  way,  including  the  necessary  land  therefor, 
being  considered.  They  shall  also  report  the  details  of  such  i)lan,  with 
estiniati'S  of  its  cost." 

The  Board  was  directed  to  meet  in  San  Francisco  on  or  about  Octo- 
ber 17,  1892. 

The  Board  met,  as  directed,  in  San  Francisco,  on  the  17th  of  Octo- 
ber, examined  the  hydraulic  lifting  dock  of  the  Union  Iron  AVorks  on 
the  18th  and  19th,  and  took  train  for  Portland,  Oreg.,  on  the  evening 
of  the  19th,  arriving  on  the  morning  of  the  21st.  On  the  following 
day  (October  22)  they  proceeded  to  Dalles  City,  stopping  on  the  way 
to  examine  the  canal  and  locks  now  building  by  the  United  States  at 
the  *'  Cascades,'^  and  the  portage  railway  built  by  the  State  of  Oregon 
to  transfer  freights,  etc.,  pending  the  completion  of  the  canal.  On  the 
23d  and  24th  the  obstructions  to  navigation  at  Three  Mile  liapids,  the 
Dalles,  and  Celilo  Falls  were  examined,  and  a  conference  was  had  with 
the  principal  business  men  of  Dalles  City.  The  Board  then  went  to 
VVallawalla,  in  the  heart  of  the  wheat  district,  where  a  public  meeting 
was  held,  at  which  the  opinions  and  wishes  of  the  people  were  expressed 
by  the  leading  residents  of  the  place.  Returning  to  Portland  by  the 
2Gth,  maps  and  plans  were  examined,  persons  skilled  in  the  construc- 
tion of  steamboats  and  in  the  navigation  of  the  river  were  consulted, 
the  subjects  to  be  considered  were  discussed,  and  the  Board  adjourned 
to  meet  in  New  Vork  City  after  the  completion  of  the  necessary  surveys, 
the  preparation  of  plans,  and  the  collection  of  needed  information. 

Mr.  Bogue,  member  of  the  Board,  Avas  requested  to  take  charge  of 
the  surveys  and  the  estimates  upon  them,  and  they  were  made  under 
his  direction  and  supervision. 

On  the  15th  of  February,  1893,  the  Board  met  in  the  city  of  New 
York.  Revised  plans  of  the  boat  railway  and  car  were  submitted, 
maps  and  profiles  of  the  surveys  were  i>resented  and  examined,  reports 
of  committees  received  and  discussed,  estimates  were  revised,  and  the 
different  plans  suggested  were  carefully  considered.  On  the  1st  of 
March  the  Board,  having  formulated  its  conclusions,  adjourned  sine  die. 

The  navigation  of  the  Columbia  is  first  interrupted  by  the  "Cas- 
cades," G3  miles  from  Portland  and  100  miles  from  the  river's  mouth. 
A  short  canal  with  locks  is  now  in  process  of  construction  by  the  United 
States,  which  will,  when  completed,  provide  fully  for  all  the  require- 
ments of  navigation.  Pending  its  completion  a  portage  railway,  five- 
eighths  of  a  mile  in  length,  transfers  passengers  and  freights  from  the 
river  below  th^  (Cascades  to  the  unobstructed  river  above  them.  From 
the  Casca<les  to  Dalles  City,  53  miles  by  the  river,  navigation  is  good 
at  all  times.  Xear  Dalles  City  the  numerous  obstructions  begin  upon 
which  this  Board  is  directed  to  report.  In  the  space  of  12  miles  we 
have,  first,  the  Three  Mile  Rapids,  a  crooked  channel  1,500  feet  in 
length,  narrow  and  much  obstructed  by  rocks  and  currents;  then  Five 
IMile  Rapids — the  Dalles — where  for  a  mile  and  a  half  the  river  rushes 
with  great  velocity  between  precipitous  walls  of  basalt  150  to  300  feet 
apart.  This  great  contraction  of  the  river  beds  acts  in  high  water  as 
a  dam,  '*  drowning  out"  all  the  rapids  and  falls  above  it  to  the  level  of 
the  river  at  Celilo.  Next  comes  the  Ten  Mile  Rapids,  a  similar  gorge, 
but  only  half  a  mile  in  length,  and  last  of  all  Celilo,  with  a  sheer  fall 
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of  20  feet.     In  this  12  miles  of  river  tlie  total  fall  is  about  80  feet  in 
low  water,  and  in  liigli  stages  60  feet. 

From  Celilo  to  Wallula,  115  miles  by  river,  a  navigation  fairly  good 
exists.  Thence  to  the  mouth  of  Snake  Kiver,  about  10  miles,  naviga- 
tion is  much  impeded  at  low  water.  From  the  mouth  of  Snake  to  Priests 
Kapids  there  is  again  good  wat<3r.  Priests  Eapids  cover  about  10  miles 
of  river  with  a  fall  of  about  70  feet  and  are  not  navigable  for  commer- 
cial purposes.  Until  improved,  they  will  form  the  head  of  navigation 
on  the  Columbia  as  dependent  on  the  Dalles  improvement.  From 
Priests  Kapids  to  the  boundary  of  British  Columbia  there  is  a  naviga- 
tion much  obstructed  by  rocks  and  rapids  and  too  inaccessible  to  be 
considered  with  this  improvement. 

The  Snake  Eiver  enters  the  Columbia  125  mUes  above  Celilo.  For 
about  53  miles  from  its  mouth  the  Snake  Eiver  is  obstructed  by  numer- 
ous rocks  and  rapids,  and  is  unnavigable  during  the  period  of  low 
water,  the  seasons  at  which  the  movement  of  giain  is  most  active.  From 
Kiparia  to  Lewiston,  77  miles,  the  river  is  navigated  at  all  times  by- 
steamboats  of  light  draft,  which  now  deliver  their  freights  to  the 
railroad  at  Eiparia,  the  point  of  contact.  Small  steamboats  are  also 
running  from  Huntington  into  the  Seven  Devils  mining  country  in  con- 
nection with  therailways,  but  the  navigation  is  not  continuous.  During 
good  stages  of  the  river,  the  Snake  may  be  navigated  for  40  miles 
above  Lewiston,  Idaho,  and  the  Clearwater,  which  enters  the  Snake  at 
Lewiston,  for  30  miles,  but  neither  of  them  can  be  said  to  have  good 
navigation  during  low  water.  When  the  Lower  Snake  is  made  naviga- 
ble, it  will  Jidd  200  miles  to  the  navigation  to  be  aff'ected  by  any  improve- 
ment at  Celilo  and  the  Dalles. 

The  first  steamboats  were  placed  upon  the  Columbia  above  the  Dalles 
in  1858,  and  from  that  time  until  1880  all  freights  to  and  from  the 
*' inland  empire"  were  transported  by  the  river.  Portage  railways 
were  built  at  the  Cascades  and  from  Dalles  City  to  Celilo,  the  latter 
13  miles  in  length,  and  by  them  freights  were  transferred  from  boats 
on  the  smooth  waters  above  the  obstructions  to  others  on  the  reach 
below,  and  inversely  for  ascending  freights. 

In  1879  or  1880  the  Oregon  Eailway  and  Navigation  Company  ac- 
quired the  rights  and  property  of  the  Oregon  Steam  Navigation  Com- 
pany, and  immediately  commenced  the  construction  of  a  continuous 
line  of  railway  from  Portland  to  the  eastern  boundary  of  the  Stiite. 
The  i)ortagc  road  from  Dalles  City  to  Celilo  was  absorbed  and  discon 
tinned,  and  navigation  on  the  upper  river  above  Celilo  ceased.  Below 
the  Cascades,  the  open  river  j>ermitted  private  parties  to  compete  with 
the  railway  lines. 

In  1878  the  General  Government  commenced  the  construction  of  the 
Cascades  Canal.  In  1800  the  peoj^le  of  Oregon,  impatient  of  the  delay 
in  the  comi)letion  of  the  canal,  obtained  from  their  legislature  a  grauD 
of  ''?(iO,000  for  the  construction  and  operation  of  a  portage  railway  at 
the  Cascades,  to  be  maintained  until  the  completion  of  the  Government 
works.  This  road  was  completed  in  1891  and  has  permitted  the  revival 
of  steamboat  navigation  to  Dalles  City^  and  extended  to  that  point  com- 
petitive rates. 

In  1875  the  Oregor.  Steam  Navigation  Company  transported  over 
18,000  tons  of  freight;  in  1877  the  "passengers  and  freight  were  greatly 
in  excess  of  last  year;"  in  1878  the  "  passengers  and  freight  transported 
over  tlie  i)ortage  road  at  the  Cascades  were  largely  in  excess  of  the 
amount  transported  last  year,  and  the  company  added  four  large  steam- 
ers.'' In  1880  there  were  on  this  section  seven  boats,  whose  aggregate 
measurement  was  over  4,000  tons. 
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The  (lemaiul  for  the  opien  navigation  of  the  Columbia  Kivcr  comes 
from  the  wheat-growing  districts  east  of  the  Cascade  range.  Those 
portions  which  would  now  be  affected  by  the  improvements  at  the  Dalles 
lie  chiefly  south  and  east  of  the  Columbia,  115  miles  to  Walhila,  and  ou 
both  sides  of  it  to  Priests  Rapids,  83  miles  above,  with  a  portion  of  the 
rich  Wallawalla  district.  The  improvement  of  the  lower  section  of 
the  Snake  will  open  to  the  sea  200  miles  of  navigation  through  the 
heart  of  the  wheat  lands  of  the  '*  inland  empire."  Other  large  tracts, 
tributary  to  it  but  now  considered  barren,  will  doubtless  be  made  pro- 
ductive in  the  not  distant  future  when  water  for  irrigation  is  supplied. 

Tbe  wheat  crop  of  eastern  Oregon  and  Washington  x>robabiy  exceeds 
400,000  tons.  In  1890  tbe  railways  were  not  able  to  transport  the  crop 
to  market  within  a  reasonable  time,  presumably  for  want  of  rolling 
stock.  The  acreage  of  1891  exceeded  that  of  1890,  and  it  was  feared 
that  the  railways  would  not  be  able  to  move  tbe  croj)  before  the  next 
one  Avould  be  harvested.  (See  'Olemorial  of  the  Columbia  and  Snake 
Eivers  Auxiliary  Waterway  Association,"  Wallawalla,  February,  1891.) 

The  quantity  of  wheat  and  other  cereals  received  at  Portland  from 
the  country  east  of  these  obstructions  in  1891,  was  nearly  8,000,000 
bushels.  The  total  receipts  of  agricultural  products  from  eastern 
Oregon  and  Washington  were  271,000  tons.  From  the  information 
the  Board  has  been  able  to  obtain,  it  is  probable  that  in  1891  about 
15,000,000  bushels  of  wheat  were  shipped  to  the  Pacific  coast  from 
the  country  which  would  be,  to  a  greater  or  less  extent,  affected  by  the 
removal  of  these  obstructions  at  the  Dalles.  Statistics  for  1892  have 
not  been  available. 

The  report  on  the  internal  commerce  of  the  United  States  for  1890 
estimates  that  the  lands  tributary  to  Tacoma  and  Portland  were  capa- 
ble of  producing  2,000,000  tons  (more  than  65,000,000  bushels)  of  wheat 
per  year. 

These  figures  merely  show  the  recent  production  of  the  country,  which 
is  rapidly  increasing  both  in  population  and  in  production. 

Along  the  Columbia  River  the  lands  now  productive  are  not  imme- 
diately upon  the  borders  of  the  stream,  and  the  area  which  can  reach 
the  river  is  at  present  limited  by  the  distance  it  will  "pay"  to  haul 
the  grain  in  wagons.  It  is  not  so  upon  the  Snake;  the  Wallawalla 
district  on  the  south  and  the  Palouse  country  on  the  north  extend 
almost,  if  not  quite,  to  the  river's  bank.  There  is  in  the  minds  of  the 
members  of  the  Board  no  doubt  that  the  improvement  of  the  lower 
Snake  will  follow  the  removal  of  the  obstruction  of  the  Dalles  and  the 
reestablishment  of  navigation  on  the  upper  Columbia. 

A  number  of  short  railways  have  been  built  from  the  wheat  centers 
to  points  on  the  main  lines  of  transportation,  and  others  Avill  doubtless 
be  c(mstructed  to  the  river  if  the  navigation  should  assume  sufficient 
proportions. 

The  effect  of  water  competition  upon  the  cost  of  transportation 
between  Dalles  City,  the  present  head  of  nav ignition,  and  Portland,  which 
has  been  rendered  possible  within  the  last  two  years  by  the  constniciiou 
of  the  State  portage  railway  at  the  Cascades,  has  been  to  reduce  the 
rates  by  rail  on  general  merchandise  from  07  cents  per  100  x)ounds  to 
37  cents,  and  by  water  to  still  lower  rates.  For  instance,  wheat,  of 
which  1,500,000  bushels  are  shipped,  pays  11  cents  per  cental  by  water 
against  17  cents  by  rail;  wool,  which  reaches  6,000,000  pounds,  costs 
20  to  25  cents  per  cental  by  Avater  and  50  cents  by  rail.  The  water 
rates  include  40  cents  per  ton  paid  to  the  State  of  Oregon  for  the  port- 
age at  Cascades. 

These  preliminary  remarks  may  be  summed  up  as  follows: 
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The  upper  Columbia  is  navigable  198  miles  to  the  foot  of  Priests 
Rapids,  except,  in  extreme  low  water,  10  miles  at  the  mouth  of  the  Snake. 

At  low  water  the  lower  Snake  is  unnavigable  for  53  miles,  the  iinprov- 
ment  of  which  and  of  the  rapids  below  would  open  about  200  miles  addi- 
tional of  the  Snake  and  the  Clearwater  to  continuous  navigation. 

There  is  now  no  commerce  to  tide  water  on  either  stream  by  reason 
of  the  insuperable  barriers  at  Celilo  and  the  Dalles. 

The  removal  or  overcoming  of  these  obstructions  will  open  for  these 
rivers  an  outlet  to  the  sea. 

The  fertile  country  within  reach  of  these  streams  sends  most  of  its 
l)roduct  to  the  Pacific  coast. 

Free  navigation  means  free  comi^etition  and  a  reduction  of  transpor- 
tation rates. 

The  methods  of  overcoming  these  obstructions,  in  a  commercial  sense, 
are  these: 

First,  by  a  portage  railway  extending  from  Celilo  to  a  point  below 
the  Three  Mile  Eapids. 

This  railroad  will  be  comparatively  inexpensive  and  can  be  quickly 
built,  giving  the  immediate  relief  demanded  by  the  wheat-growers  of 
the  interior.  It  does  not  overcome  obstructions  in  the  sense  of  passiiTg 
the  vessel,  but  involves  transshipment  at  each  end.  Its  capacity,  as 
determined  by  experience,  is,  with  hand  labor  and  one  incline  at  each 
ond,  1,600  tons  per  day,  which  can  be  doubled  by  the  duplication  of  the 
inclines.  It  mtiy  also  be  considerably  increased  at  small  cost  by  the 
use  of  machinery. 

Second,  by  a  boat  railway,  by  which  the  steamboat  or  barge  would  be 
lifted  by  hydraulic  power  from  the  water  on  a  car  with  wheels,  which, 
upon  arriving  at  the  i)roper  elevation,  would  be  run  upon  a  railway 
track,  hauled  by  locomotives  to  the  other  terminus,  and  lowered  by 
hydraulic  lifts  to  the  water  below.  The  maximum  lift  at  Celilo  is  47 
feet  and  at  Big  Eddy  77  feet. 

The  Board  regards  the  boat  railway  as  feasible  with  curvature  not 
exceeding  one  degree  (or  a  minimum  radius  of  5,730  feet)  and  with  the 
modified  form  of  car  proposed.  It  is,  however,  as  yet  experimental,  and 
has  certain  disadvantages  as  compared  with  a  canal. 

The  railway  and  car,  as  projected,  will  pass  the  flat-bottomed  boats 
usually  employed  on  these  rivers,  when  in  good  condition,  weighing, 
with  cargo,  up  to  GOO  tons,  and  not  exceeding  108  feet  in  length  by  38 
leet  in  breadth. 

The  maximum  cai)acity  of  the  system,  with  the  estimated  equipment 
(two  cars  and  four  locomotives),  is  sixteen  boats  each  way  per  twenty-four 
hours ;  with  a  full  equipment,  at  an  additional  cost  of  half  to  three  quar- 
ters of  a  million,  the  maximum  capacity  has  been  estimated  at  forty 
boats  each  way  per  day. 

Third,  by  a  canal.  From  previous  estimates  upon  partial  canals  at 
these  points,  and  from  other  information,  the  Board  had  derived  the 
impression  that  a  continuous  canal  was  inadmissible  by  reason  of  its 
great  cost.  Under  this  impression  the  funds  at  its  disposal  were  appro- 
priated to  surveys  and  plans  for  a  portage  railway  and  a  boat  railway, 
and  none  remained  for  the  survey  of  a  canal.  That  nothing  should  be 
neglected,  however,  an  estimate  was  made  from  such  former  surveys 
and  other  data  as  were  available,  supplemented  by  personal  observa- 
tions upon  the  ground,  the  result  of  which  was  so  favorable  as  to  modify 
materially  the  opinions  of  the  Board. 

This  estimate  was  necessarily  not  exact,  but  the  majority  of  the 
Board  are  of  opinion  that  a  canal  of  capacity  to  pass  boats  of  the 
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dimensions  for  wliich  the  boat  railway  provides  will  not  greatly  exceed 
$4,000,000.  This  sum  is  considerably  in  excess  of  the  cost  of  a  boat 
railway,  but  the^  cost  of  operation  of  a  canal  will  be  less,  its  capacity 
greater,  and  its  limitations  less  upon  the  character  and  condition  of  the 
boats.  The  width  of  the  proposed  canal  is  100  feet  at  bottom  and  its 
depth  6  feet.  Its  length  is  sensibly  the  same  as  that  of  the  boat  rail- 
way, about  8 J  miles,  the  location  like  it,  on  the  Oregon  side  of  the  river, 
and  the  termini  the  same  or  nearly  so  at  Celilo  and  Big  Eddy.  The 
lift  of  the  lock  at  Celilo  is  at  low  water  20  feet,  raising  the  boat  above 
all  ordinary  river  floods.  At  Big  Eddy  the  height  ab^ve  low  water  is 
72  feet,  which  can  most  speedily  be  overcome  by  a  hydraulic  lift  or  ele- 
vator, carrying  a  caisson,  in  which  the  boat  remains  afloat.  Interme- 
diate are  two  locks,  with  lifts  of  15  feet.  With  greater  expenditure  of 
water,  time,  and  attendance,  a  flight  of  locks  may  take  the  place  of  the 
lift  at  the  Big  Eddy. 

The  water  supply  will  be  by  a  feeder  13,000  feet  in  length  from  the 
river  I)es  Chutes.  • 

The  drifting  sands  which  occur  at  the  same  points  on  all  these  lines 
will  be  a  source  of  expense  in  maintenance  of  either  system,  as  they 
now  are  to  the  Union  Pacific  Kail  way,  adding  a  certain  sum  to  the  cost 
of  its  operation.  The  high  wind  generally  prevailing  in  this  gorge  will 
also  obstruct  the  movement,  affecting  particularly  the  boats  on  a  canal. 

Location. — While  a  portage  railway  may  be  aligned  with  advantage 
upon  the  Washington  or  northern  bank  of  the  Columbia,  the  boat 
railway,  owing  to  necessary  restrictions  as  to  curvature,  and  also  to 
the  fact  that  its  construction  would  materially  interfere  with  the  proj- 
ects of  the  Columbia  Bailway  and  Navigation  Company,  now  said  to 
be  on  the  point  of  development,  would,  if  placed  on  the  north  bank, 
involve  largely  increased  expenditure  and  a  doubtful  issue.  For  these 
reasons  it  has  appeared  to  the  Board  expedient  to  confine  its  location 
to  the  Oregon  bank. 

Estimate, — The  portage  railways  considered  are  two  in  number.  They 
both  extend  from  Celilo  to  Dalles  (Jity,  and  are  both  about  12J  miles 
in  length.  They  have  notthe  same  alignment.  On^isto  be  built  upon 
the  lines  and  grades  of  the  boat  railway  Irom  Celilo  to  Big  Eddy,  so  as 
to  form,  with  its  roadwjiy,  a  portion  of  the  wider  roadbed  of  the  larger 
work.  The  cost  of  this  line  is  $682,301.  It  requires  that  the  line  of 
the  Union  Pacific  Kail  road  should  be  shifted  at  several  places,  the  cost 
of  which,  together  with  a  right  of  way,  is  included  in  the  estimate. 
The  sum  of  $429,705  exi>ended  on  this  line  would  be  directly  applicable 
to  the  boat  railway  if  subsequently  built.  The  ultimate  cost  of  the 
portage  road  and  the  boat  railway  when  built  would  be  $2,517,063. 

The  cost  of  the  boat  railway  alone  would  be  $2,204,407,  which  includes 
the  sum  of  $170,000  for  the  improvement  of  the  channel  at  Three  Mile 
liapids. 

The  other  alignment  of  the  portage  railway  was  made  without  regard 
to  a  boat  railway  and  with  a  view  to  the  least  expenditure  for  construc- 
tion. It  would  cost  8454,390,  of  which  $156,285  would  be  applicable  to 
a  boat  railway  from  Celilo  to  Big  Eddy. 

In  all  these  estimates  the  sum  of  $30,000  is  included  for  right  of  way. 

As  already  stated,  the  cost  of  the  canal  will  not,  it  is  believed,  exceed 
$4,000,000. 

In  considering  these  projects  with  a  view  to  selecting  the  one  ^'best 
adapted  to  tlje  necessities  of  commerce,''  the  Board  is  embarrassed  by 
the  difficuly  of  forecasting  future  commerce  on  the  river. 

At  present  there  is  no  commerce  on  the  Columbia  above  Celilo.    It 
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can  not  be  doubted  that  when  the  obstructions  to  navigation  near  the 
Dalles  shall  be  removed  there  will  be  a  commerce,  although  the  extent 
of  its  development  can  not  be  foreseen. 

There  is  no  fuel  supply  in  the  wheat  districts.  Boats  on  the  Snake 
are  now  supplied  with  Mood  cut  100  miles  to  the  westward  and  trans- 
ported  to  the  river  by  rail.  This  circumstance,  together  witli  the  dis- 
tance of  the  wheat  lan<ls  from  the  river,  and  the  number  of  rapids  in 
the  Columbia,  is  not  favorable  to  a  cheap  transportation  on  the  upper 
river.  But  whatever  may  be  the  extent  of  the  navigation  in  the  future, 
it  may  be  said  that  when  the  great  obstructions  at  the  Cascades  and 
the  Dalles  shall  have  been  overcome,  the  fact  of  an  unobstructed  water- 
way to  the  sea  will  act  as  a  corrective  of  excessive  rates  of  transporta- 
tion by  rail.  ', 

In  view  of  these  facts,  the  Board  is  of  opinion  that  a  iwrtage  railway  , 
will  meet  the  urgent  demands  of  the  wheat  district,  will  supply  tlio 
present  necessities  of  commerce,  and  be  useful  in  the  construction  here- 
after of  a  canal.  Believing  that  the  f)oat  railway,  although  feasible,  is 
as  yet  experimental  and  has  certain  disadvantages  as  compared  with  a 
canal,  believing  also  that  a  canal  can  be  built  within  reasonable  limits 
as  to  cost,  the  Board  respectfully  reports: 

First.  That  the  obstructions  to  navigation  in  the  Columbia  River 
from  the  navigable  waters  t?iereof  below  Tl^ree  Mile  Rapids  to  the 
njivigablc  waters  above  Celilo  Falls  can  be  overcome  in  the  most  feasi- 
ble, speedy,  and  economical  manner,  and  in  that  best  adapted  to  the 
I)resent  necessities  of  commerce  and  to  its  future  development,  hy  the 
construction  of  a  portage  railway,  of  standard  gauge,  on  the  south 
side  of  the  Columbia  River,  from  Celilo  to  Dalles  City,  the  cost  of  which 
is  estimated  to  be  $454,390. 

Second.  When  the  necessity  shall  arise  for  accommodation  greater 
than  can  be  furnished  by  a  portage  railway,  this  Board  recommends 
that  the  construction  of  a  canal,  located  on  the  Oregon  side  of  the 
river,  be  undertaken. 

The  usefulness  of  this  work  to  navigation  arises  from  the  fact  that  it 
opens  a  free  communication  from  the  upper  rivers  to  tidewater,  a  merit 
common  to  all  methods  of  overcoming  the  obstructions  about  the 
Dalles. 

Its  value  to  commerce  consists  in  permitting  a  line  of  transportation 
by  water,  upon  which  competition  shall  be  absolutely  free. 

The  effect  of  this  competition  may  or  may  not  be  to  divert  large 
quantities  of  traffic  from  the  railways  to  the  water  lines,  but  all  experi- 
ence shows  that  the  possible  comi>etition  will  be  a  great  regulator  of 
railway  rates,  not  only  at  competing  points,  but  by  their  reaction  upon 
the  general  transportation  rates  of  the  surrounding  country. 

The  question  of  the  right  of  way  was  investigated  by  a  special  com- 
mittee of  the  Board.  The  surveys  having  shown  that  the  south  bank 
of  the  river  is  in  all  respects  to  be  preferred  to  the  north  bank  for  the 
location  of  a  portage  railway,  a  boat  railway,  or  a  canal,  it  became 
unnecessary  to  consider  the  cost  of  interfering  with  the  location  and 
rights  of  the  Columbia  Railway  and  Navigation  Company,  which  occu- 
pies the  available  ground  on  the  north  bank.  On  the  south  or  Oregon 
side  private  owners  of  property  have  promised  to  give  the  right  of  way 
for  either  improvement,  upon  being  paid  for  actual  damage  to  buildings, 
orchards,  etc.  The  more  important  interference  is  with  the  Union 
Pacific  Railway,  successor  to  the  Oregon  Railway  and  Navigation  Com- 
pany. The  right  of  way  of  this  company  is  generally  100  feet  in  width 
on  each  side  of  its  center  line,  and  either  imi)rovement  must  encroach 
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upon  it  for  cousiderabjp  distances.  In  addition  to  the  oucroa(*huient, 
either  of  these  i)rojects  would  also  require  the  track  of  the  railway  to 
be  shifted  to  the  south  in  several  i)laces  to  a  j^reater  or  less  extent,  to 
make  room  for  the  proposed  construction.  These  changes  would 
improve,  rather  than  injure,  the  line  and  grades  of  the  Union  Pacific, 
and  their  cost,  which  would  not  be  great,  is  included  in  the  estimates 
of  the  several  projects.  Aside  from  these  changes,  the  cost  of  right  of 
way  for  either  project  is  estimated  at  $30,000,  as  given  above. 

The  Union  Pacific  Eail way  Company,  being  asked  if  it  would  permit 
the  proposed  construction  to  be  made  upon  being  paid  in  full  for  all 
necessary  alterations  of  its  line  or  works,  declines  to  make  a  specific 
reply  until  more  definite  information  shall  have  been  furnished.  It  sug- 
gests, however,  that  if  the  construction  of  a  railway  of  ordinary  tyi)e 
(a  i)ortage  railway)  is  contemplated,  its  own  line  should  be  used  in  con- 
nection with  the  navigation  of  the  river  above  and  below  the  points 
referred  to,  Celilo  and  Dalles  City. 

In  the  opinion  of  the  Board  this  suggestion  is  totally  inadmissible. 

The  suggestion  of  a  dam  at  the  head  of  the  Dalles  to  pond  the  water 
back  to  the  foot  of  Celilo  Palls  has  been  presented  to  the  Board,  and  has 
been  favorably  considered,  but  the  data  are  not  available  and  can  not 
be  obtained  at  this  time  to  justify  its  recommendation.  The  project 
requires  a  short  canal,  with  locks  at  Celilo,  and  another  from  the  liead 
of  the  Dalles  to  Big  Eddy,  and  is  not  free  from  objection  on  the  score 
of  interference  with  water  rights  and  fishing  interests.  The  Board,  how- 
ever, suggests  that  the  necessary  surveys  be  made,  so  that  when  an 
enlarged  improvement  shall  become  necessary  this  plan  may  receive 
consideration  as  an  alternative  proposition. 

Respectfully  submitted. 

Chas.  K.  Sutee, 

Lieut,  CoL  of  EngineerH. 
W.  B.  King, 

Lieut,  Col,  of  Engineers, 
Chas.  J.  Allen, 

Major  of  Engineers, 
Wm.  R.  lluTTON, 

Civil  Eiiginetr, 

VlROlL  G.   BOGITE, 

Civil  Engineer, 


United  States  EN(aNEEE  Office, 

San  FranciscOy  Cal,  May  JL>9,  18'J3, 

The  undersigned  recommends  a  boat  railway  from  Celilo  to  Big  Eddy 
on  the  Oregon  side  of  the  river.  In  other  respects  he  concurs  in  this 
report,  with  the  qualification  that  the  portage  railway  therein  recom- 
mended be  aligned  and  constructed  in  such  manner  that  it  may  be,  for 
most  of  its  length,  a  comx>onent  part  of  a  boat  railway  to  be  subsi*- 
(luontly  constructed. 

The  cost  of  the  portage  railway  from  Celilo  to  Dalles  City,  as  thus 
built,  will  be  j?082,;K)1,  of  which  amount  8429,705  will  be  directly  appli- 
cable to  the  boat  railway,  which  will  require,  in  addition,  for  its  com- 
pletion 8l,S34,762.  The  cost  of  improvement  of  Three  Mile  Raiiids, 
estimated  to  be  -9170,000,  is  included  in  this  sum. 

Lieut.  Edward  Burr,  Corps  of  Engineers,  secretary  of  the  Board,  to 
whom  was  assigned  the  duty  of  preparing  a  design  for  a  boat  carriage, 
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gives  iu  Ai)pendix  1  a  description  of  the  boat  railjvay  and  appliances  as 
tliey  are  recommended. 

This  method  of  transferring  boats,  while  nowhere  used  as  here  pro- 
posed, is  feasible,  and  as  projected  its  capacity  is  sufficient  for  anticipated 
needs  of  commerce.  In  cost  of  construction  it  comes  much  less  than  a 
canal,  and  it  is  well  adapted  to  local  conditions  existing  at  the  Dalles. 

There  is  a  great  advantage  in  constructing  the  boat  railway  at  this 
l)oint  by  parts — with  an  interval  of  several  years.  The  track  first 
built,  used  as  a  i)ortageroad,  will  serve  to  develoi>  commerce,  now  non- 
existent, on  the  upper  river.  It  will  thus  determine  the  classes  of  boat.<( 
and  barges  best  adapted  for  profitable  service  under  the  peculiar  cir- 
cumstances of  navigation  there  existing.  From  these  data,  the  dimen- 
sions of  cars,  lifts,  and  locks  required  to  transport  boats  become  fixed, 
ai.d  the  transportation  system,  when  completed,  is  then  proportioned  to 
needed  requirements. 

For  want  of  better  information  the  boat-railway  project  has  been 
proportioned  for  the  largest  boats  used  some  years  ago,  when  naviga- 
tion on  the  upper  river  existed.  But  it  would  unquestionably  be  the 
part  of  prudence  to  defer  construction  of  lifts  and  cars  until  new  con- 
ditions of  production  and  commerce  shall  have  determined  future 
dimensions  of  boats,  which  will  probably  be  larger  than  they  were  a 
few  years  ago. 

The  considerations  also  apply  to  the  locks  and  lifts  of  a  canal,  if  this 
mode  of  transfer  bo  preferred. 

Respectfully  submitted. 

G.  H.  Mbndell, 
Colonel,  Corps  of  Engineers, 

President  of  the  Board. 


The  undersigned  concurs  in  the  statements  and  conclusions  of  the 
majority  of  the  Board,  except  in  so  far  as  they  hold  forth  a  high-level 
canal  as  even  probably  feasible,  at  a  cost  which  ''  will  not  greatly  exceed 
four  million  dollars;''  and  that  the  maintenance  and  operation,  in  this 
l>articular  location,  of  such  a  canal,  if  built,  would  upon  the  whole  pos- 
hcss  any  material  advantages  over  the  very  much  cheaper  project  of  a 
boat  railway.  This  dissent  is  based  principally  upon  peculiar  local  con- 
ditions applying  here,  but  which  would  not  apply  to  ordinary  estimates 
of  cost  of  either  building,  maintaining,  or  ^operating  canals  elsewhere, 
even  made,  as  this  estimate  is,  without  full  surveys. 

These  peculiar  conditions  are  found  in  the  basaltic  clift's,  full  of  seams 
and  fissures,  through  which  the  construction  must  take  place;  in  the 
rapidly  and  everlastingly  drifting  sands,  which  may  bo  kept  oft'  railway 
embankments,  and  quite  easily  removed  from  railway  cuts,  but  which, 
falling  in  the  water  of  the  canal,  at  times  fast  enough  to  fill  its  bed  at 
places  in  a  day,  could  only  be  taken  out  by  dredges  and  lighters;  and 
also  in  the  violent  winds  from  the  Pacific,  which  almost  incessantly 
sweep  through  the  gap  there  formed  by  the  river  in  the  mountain  wall. 

Theundersigned  is  also  unwilling  to  recommend  such  an  indefinite 
postponement  of  the  extension  of  unbroken  transportation  by  boat  to 
the  large  territory,  and  to  the  increasing  commerce  to  be  benefited  by 
it,  as  must  result  from  the  recommendation  of  the  majority,  of  a  mere 
portage  railroad  and  additional  surveys  with  a  view  to  a  canal  iu  the 
distant  future.  Especially  and  particularly,  aLso,  he  would  point  out 
that,  while  the  right  of  way  may  now  be  secured  for  a  small  sum,  it  will 
year  by  year  become  more  dittlcult  to  obtain,  and  very  much  raoro 
expensive.    The  banks  will  be  more  and  more  thickly  occui)ied  with 
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railroad  tracks,  salmon  fisheries,  and  other  improvements.  Even  the 
numerous  water  j)owers  may  be  utilized  for  distant  transmission  by  elec- 
tricity, and  ground  essential  to  either  a  canal  or  a  boat  railway  be  thus 
occupied  by  private  enterprises  wl^ich  it  would  be  very  expensive  to 
remove  after  they  are  once  established. 

As  to  the  project  for  damming  the  river  at  the  head  of  the  Dalles,  to 
drown  out  the  obstructions  above,  the  undersigned  considers  that  its 
destruction  of  the  salmon  fisheries  and  the  water  powers  above,  is  alone 
BuiHeient  to  eliminate  it  from  further  consideration. 

This  report  is  accompanied  with  a  complete  and  carefully  studied 
project  for  a  boat  railway,  with  all  appurtenances  and  equipment,  and 
careful  estimates  of  cost  based  upon  actual  survey  and  location  on  the 
ground.  (See  Aj)pendix  No.  1.^  The  Board  unanimously  regard  it  as 
entirely  feasible,  and  say  of  it:  "The  railway  and  car  as  projected  will 
pass  the  iiat-bottomed  boats  usually  employed  on  tjiese  rivers,  when  in 
good  condition,  weighing  with  cargo  up  to  COO  tons,  and  not  exceeding 
168  feet  in  length  by  38  feet  in  breadth." 

The  Board  also  unanimously  estimate  the  entire  cost  of  the  same  as 
$2,264,467,  which  includes  cost  of  right  of  way  and  damages,  and  also 
a  desirable  improvement  of  the  Three  Mile  Kapids.  Its  capacity,  at 
that  cost,  would  be  16  boats  each  way  per  day,  but  capable  of  expan- 
sion at  moderate  cost  to  40  boats  e^ch  way  per  day,  as  set  forth  in  the 
above  report. 

The  undersigned,  believing  such  results  to  be  at  once  a  satisfactory 
solution,  and  the  only  economical  solution  of  a  problem  of  peculiar  and 
increasing  difficulties,  now  recommends  that  this  project  be  adopted  as 
the  project  for  final  execution. 

Meanwhile,  also,  as  its  complete  construction  will  require  several 
years,  under  the  ordinary  conditions  attending  sueh.work  by  the  Gov- 
ernment, and  as  even  such  a  i^artial  *•  overcoming  of  the  obstructions" 
as  can  be  afforded  by  a  portage  railroad  will  produce  beneficial  results 
to  commerce  more  than  commensurate  with  the  expense  involved,  and 
sufficient  for  present  necessities,  the  undersigned  further  recommends 
tbat,  while  the  right  of  way  for  the  full  project  shall  be  at  once  secured 
and  held  in  possession,  only  one  of  the  two  tracks  necessary  to  the  full 
project  shall  be  constructed  at  present,  and  that  instead  of  erecting 
the  hydraulic  lifts  at  Oelilo  and  Big  Eddy  a  portage  extension  of  this 
track  shall  be  made  from  Big  Eddy  to  Dalles  City,  and  proper  inclines 
and  equipment  provided,  in  order  that  the  line  may  be  utilized  speedily 
as  a  j>ortage  road,  and  worked  as  such  until  the  increasing  demands  of 
commerce  require  the  completion  of  the  full  project.  Of  course,  also, 
when  that  time  anives  all  of  the  details  of  this  j)roject  would  have  the 
lienefit  of  whatever  advances  and  improvements  the  experience  of  all 
kindred  enterprises  elsewhere  In  the  world  may  meanwhile  suggest. 
The  estimated  cost  of  this  present  construction  and  equipment  here 
recommended,  with  right  of  way  for  the  full  project,  is  shown  in  the 
attached  exhibits,  based  on  actual  location,  as  $682,301.  Of  this  sum 
$429,705  would  operate  to  reduce  the  final  cost  df  the  fall  project,  so 
that  its  future  completion  would  cost  but  $1,834,762,  a  grand  total  of 
$2,517,063. 

The  portage  road  proper,  recommended  by  the  majority  of  the  Board, 
is  estimated  to  cost  $454,390.  It  provides  only  ])resent  and  partial 
relief,  leaving  the  future  to  care  for  itself,  and  holding  out  but  a  vague 
and  uninspiring  hope  that  further  surveys  may  show  that  "  not  much 
more  than  four  millions"  may  give  full  relief,  if  the  right  of  way  remains 
indefinitely  as  cheap  as  it  is  at  present. 
ENG  94 168 
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The  recommendation  of  the  undersigned,  at  an  ailditional  present 
cost  of  but  $227,511,  provides  exactly  the  same  present  relief,  takes 
ample  care  of  the  future  at  a  further  cost  of  mm*h  less  than  two  mil- 
lions, and  takes  no  risk  of  future  coi^t^and  difficulties  in  procuring  the 
right  of  way. 

Itespect^ully  submitted. 

E.  P.  Alexander, 


Sl'RVEYS   AND   ESTIMATES. 

The  surveys  and  estimates  of  various  lines  to  be  considered  w«ire 
assigned  tt)  Mr.  Y.  G.  Bogue,  C.  E.,  who  located  two  lines  tor  boat  rail- 
ways, one  on  each  side  of  the  river  from  Oelilo  Falls  to  Big  Eddy 
below  the  Dalles  Rapids. 

Extensions  of  these  lines  were  ruu  partly  by  preliminary  survey  and 
partly  by  location,  to  obtain  information  lacking  to  a  good  knowledge 
o£the  possible  portage  lines. 

The  boat-railway  lines  have  maximum  curves  of  one  degree,  5,730  feet 
radius,  and  maximum  grades  of  13.2  feet  per  mile. 

The  portage  lines  are  four  in  number. 

OREGON   SIDE. 

Line  1,  From  Celilo  to  Dalles  City, — Between  a  point  opposite  Big 
Eddy  and  Celilo  it  occupies  the  north  side  of  a  proposed  boat  railway, 
conforming  to  its  grades  and  alignments,  so  that  when  built  it  could 
become  a  component  part  of  a  boat  railway. 

Line  2,  From  Celilo  to  Dalles  Citif, — Between  Celilo  and  Big  Eddy 
its  location  conforms  in  part  to  the  line  of  the  proposed  boat  railway. 
Between  Big  Eddy  and  Dalles  City  it  coincides  both  in  grade  and 
alignment  to  line  1.  This  is  the  least  expensive  route  for  a  portage 
road  on  the  Oregon  side. 

WASIIIXGTON   SHORE. 

Lines,  From  Three  Mile  Rapids  to  a  point  opposite  Celilo. — This  line 
coincides  with  the  location  of  a  boat  railway  over  the  portion  between 
Big  Eddy  and  Celilo  Falls. 

Ijine  4.  Foot  of  Three.  Mile  Rapids  to  a  point  opposite  Celilo, — This  line 
is  located  without  reference  to  use  as  a  part  of  a  boat  railway,  and 
simply  as  a  p3rtage  road.  West  of  Big  Eddy  it  coincides  with  line  .'). 
It  is  the  least  costly  line  having  a  terminus  west  of  Big  Eddy. 

For  reasons  stated  i\\  the  report  the  Board  found  it  expedient  to  con- 
fine its  recommendations  to  lines  on  the  Oregon  shore. 

Tiie  locations  of  these  lines  are  shown  on  the  general  map. 

The  estimates  for  tlie  lines  on  the  Oregon  sitle,  as  modified  by  the 
Board,  are  here  presented. 

The  buildings  are  estimated  as  of  wood. 

1,  Estimate  of  cost  of  line  1,  Oregon  side, — The  cost  of  a  single-track 
portage  railway,  standard  gauge,  from  Celilo  to  Dalles  City,  locat>ed 
and  built  to  be  a  part  of  a  boat  railway  from  Celilo  to  Big  Eddy,  but 
used  for  a  time  as  a  portage  railway  withoG-pound  rails,  12.59  miles  of 
main  line,  including  right  of  way  and  cost  of  changes  in  Union  Pacific 
Railway,  equipment,  buildings,  wharf  boats,  and  inclines,  15  per  cent 
for  contingencies,  complete  in  every  respect  for  service,  is  estimated  to 
be$G82,30i. 


Digitized  by  VjOOQ IC 


APPENDIX    V  V REPORT    OF   MAJOR   POST.  2675 

Of  this  amount  the  sum  of  $429,705  is  applicable  to  a  boat  railway. 

2.  Estimate  of  cost  of  line  2,  Oregon  «/f!t\— The  cost  of  a  single- track, 
standard  gauge  railroad  from  Oelilo  to  Dalles  City,  on  Oregon  side,  06- 
pound  rails,  12.44  miles  in  main  line,  with  equipment,  telegraph  hue, 
wharf  boats  at  each  end,  buildings  and  warehouses,  and  including 
necessary  changes  in  Union  Pacific  line  and  right  of  way  and  15  per 
cent  for  contingencies,  complete,  ready  for  operation,  is  estimated  to 
be  8454,390.  . 

This  road  is  located  without  relation  to  a  boat  railway,  and  is  the  hne 
i-ccommended  in  the  main  report. 

3.  Estimate  of  cost  of  a  boat  railicay  from  CelilotoBigEddy^on  Oregon 
side.—l^ha  cost  of  a  boat  railway  from  Celilo  to  Big  Eddy,  on  Oregon 
shore,  8.75  miles  in  length  of  main  line,  90-pound  rails,  with  lifts  at 
Big  Eddy  and  at  Celilo,  and  two  transx>ort  cars  for  boats  1G8  by  38  feet, 
right  of  way  and  changes  in  Union  Pacific  line,  telegraph  line,. build- 
ings and  equipment,  contingencies  15  per  cent,  complete  and  ready  for 
operation,  is  estimated  to  b©  S2,094,407;  add  cost  of  improvement  of 
Three  Mile  Rapids,  8170,000;  total,  $2,204,467. 

4.  Estimate  for  a  boat  railway,  built  by  parts  {the  first  part  being  used 
as  a  portage)  between  Celilo  and  Big  Eddy.— Cost  of  a  boat  railway  from 
Celilo  to  Big  Eddy,  with  location  between  these  points  of  the  portage 
railway: 

Cost  of  portage  roa<I  as  by  ostimate ^->  ^^ 

Cost  of  lifts,  additional  track  and  eqnipracut,  iucludlDg  15  per  cent  con- 
tingencies, work  ready  for  operation 1'  ^^k  iSi^ 

Cost  of  improvement  of  Three  Mile  Rapids liO^^OOO 

Total 2,517,063 


Appendix  1, 

DEftcRiPTiON-  OF  Boat  Railway  axd  Appliances. 

[By  First  Liont.  E<lward  Burr,  Corps  of  Engineers.] 

The  object  of  this  project  is  the  transfer  of  boats  and  barges  by  rail  from  above 
Celilo  tails  to  below  the  Dalles  Rapids,  a  distance  of  about  9  miles,  in  a  rugged 
country.  * 

The  boats  are  of  the  ordinary  storn-wheel  tvpe,  with  flat-bottomed  hulls,  molded 
toward  the  bow  and  stern,  and  rounded  at  the  lower  corners  of  the  midship  sec- 
tions, practically  strongly  built  boxes  of  small  height  as  compared  with  their 
length,  and  ol  considerable  longitudinal  flexibility  notwithstanding  a  trussing  of 
^♦hog-chains.  1  he  maximum  dimensions  assumed  for  this  project  are:  Length 
overall, Iba  teet;  brea<ltU  over  all,3«  feet;  draft,5feet:  andweight,  loaded, 600  tons. 

Ihe  main  p..ints  to  bo  considered  are  the  roadbed,  the  car,  and  the  lifts.     They 

"''iV'' ww"^VJ'  H'^  "^^I'-i-  i"  ^vhich  mentioned.  ^^  „         ,  ^, 

Jhei  ^?/^^J'f ---Tho  dilYerenco  in  river  level  between  the  head  of  Celilo  Falls  and  the 
foot  ot  the  Dalles  Kaplan  is,  at  extreme  low  water,  80.15  feet,  and  at  extreme  high 
Avater  41.84  teet  The  extreme  rise  at  the  two  points  is  28.29  feet  and  66.6  feet, 
TcspecTiYiJ.  Uio  plane  of  reference  is  8.01  feet  below  low  water  on  the  gauge  at 
S""  Tv.iio«  i?M^!?  ^'•^^^^•^^iices  of  extreme  high  and  extreme  low  water  at  the  foot  of 
ii?  7 1  nnd  S^P  '''**^  '^^''^  «»*i  9-3,  respcctfvely,  and  at  the  head  of  Celilo  Falls  are 
117. /4  an"  ^:'.4o,  respectively 

The  best  lociit ion  for  the  roadbed  has  been  found  to  bo  on  the  south  or  Oregon 
?J^^r  i.u  a/fh^  ?"'!  extends  from  the  pool  above  Celilo  Falls  to  the-elbow  below 
?  ^^.mv  ^in  ali  n^'"''*^.''^  *^«  I>alles  Rapfcls.  Owing  to  the  rugged  character  of  the 
^'''cl;  nf  tanJonTJ  ".*  rectilinear  throughout  is  iuipracticable.  An  alignment  com- 
^'nn  d  at  no?n^^^  turntables  for  making  the  necessary  changes  of  direction, 

'nnnecteUv  cur%^o^^  ^^'tticult  of  construction.  "^An  alignment  composed  of  tangents 
nn?Sct  the  cnrv->''^  "^-'^^  curvature  is  possible  at  a  moderate  cost.  In  the  pres- 
ent project  tiic  curvea  arc  limited  to  a  maximum  of  1^  (5,730  feet  radius). 
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The  length  of  track  between  the  faces  of  the  lifts  is  43,020  feet.  A  transfer  table 
^orpassing  trains  midway  between  the  lifts  is  provided  and  tnrn-onts  at  each  lift  for 
passing  locomotives  around  the  cars. 

On  the  accompanying  profile  is  shown  the  grade  line  at  base  of  tie.  The  grade  line 
is  level  at  each  lift,  the  reference  being  125  at  the  Celilo  lift  and  75  at  the  liig  Eddy 
lift.  The  maximum  gradient*  are  0.25  per  cent,  or  13.2  feet  per  mile.  Different  gra- 
dients arcouuected  by  vertical  curves,  such  that  the  middle  ordinate  for  a  chord,  of 
165  feet  shall  not  exceed  a  quarter  of  an  inch.  The  cars  and  boats  have  sufficient 
flexibility  to  accommodate  themselves  to  this  deflection. 

The  estimates  are  based  upon  slopes  of  4  on  1  in  rock  cats  and  2  on  3  in  earth  cuts 
and  for  embankmenis.  Embankments  of  earth  are  to  be  riprapped,  and  allowance 
has  been  made  in  the  estimates  for  extra  work  in  forming  these  embankments.  Cat- 
tings  are  estimated  with  a  bottom  width  of  45  feet  and  embankments  with  a  top 
width  of  38  feet.     Culverts  of  masonry  or  of  iron  pipe  are  provided  where  necessary. 

Tlte  tracks  are  two  in  number  of  the  standard  4  root  8^  inch  gauge,  placed  20  feet 
between  centers,  and  Avithout  elevation  to  the  outer  rails  on  curves.  The  ties  are  of 
fir  timber,  8  inches  by  10  inches  by  10  feet,  2,992  per  mile  of  single  track.  Every 
fifth  tie  is  30  feet  long,  and  extends  across  both  tracks,  to  maintain  the  20-foot  gange. 
The  rails  weigh  90  pounds  per  yard,  and  both  the  rails  and  their  fastenings  shoald 
be  of  the  most  approved  pattern  at  the  time  of  construction.  Two  feet  of  broken 
stone  ballast  is  estimated  for.  « 

The  roadbed  is  placed  above  extreme  high  water,  except  for  about  12,000  feet  at 
the  Big  Eddy  end,  where  it  is  subject  to  submergence  at  rare  intervals,  and  tlie  ties 
should  be  loaded  with  a  sufficient  weight  of  old  rails  or  other  material  to  maintain 
them  firmly  in  place. 

The  car. — It  is  required  of  the  car  that  it  shall  transport  with  safety  the  loaded  boat 
or  barge  and  have  sufficient  flexibility  to  pass  over  the  horizontal  and  vertical  curves 
of  the  above  line.     The  maximum  load  to  be  carried  is  estimated  at  600  tons. 

The  proposed  car  is  composed  of  a  platform  of  plate  girders  carried  upon  a  system 
of  4- wheel  trucks.  The  platform  is  166  feet  long  and  35  feet  wide.  It  is  braced  for 
lateral  stiffness,  and  its  comparatively  small  depth  gives  it  a  small  amount  of  ver- 
tical flexibility.  The  lateral  flexibility,  to  enable  the  car  to  pass  around  the  pro- 
posed curves,  is  obtained  by  the  arrangement  of  the  trucks.  There  are  34  trucks, 
placed  in  two  lines  of  17  each,  the  two  lines  being  20  feet  between  centers.  The 
trucks  in  each  line  are  spaced  9  feet  and  3  inches  between  centers  for  the  central 
111  feet  of  the  car.  At  the  ends  of  the  car,  where  the  loads  are  lighter,  the  inter- 
vals between  trucks  are  increased  to  10  feet  and  11  feet  6  inches.  In  each  line  the 
third  truek  from  each  end  is  supposed  to  be  pivoted  and  without  lateral  motion, 
giving  two  pairs  of  trucks  111  feet  apai-t,  which  serve  to  guide  the  car  on  the  rails. 
The  remaining  trucks  have  a  freedom  of  motion  laterally,  sufficient  in  amount  to 
permit  them  to  accommodate  themselves  to  the  alignment  of  the  track,  besides  being 
pivoted  in  the  usual  manner.  This  freedom  of  motion  laterally  may  be  obtained  by 
the  use  of  any  of  the  swing-beam  or  other  lateral-motion  trucks  used  for  ordinary 
railroad  rolling  stock. 

The  truck  shown  on  the  drawings  herewith  is  modeled  after  a  roller-bearing  tmck 
in  use  on  the  Northern  Pacific  Railroad.  It  is  of  the  ordinary  Bogie  type,witn  arch- 
bar  frames.  The  springs  are  placed  directly  upon  the  truck  frames,  between  the 
wheels,  and  upon  them  rest  the  roller  bearings  on  which  the  lateral  motion  takes 
place.  Each  bearing  consist^  of  two  rollers,  10  inches  long  and  2^  or  3  iuches  in 
diameter,  and  each  roller  works  in  a  separate  seat  or  pocket."  The  form  of  the  seats 
or  pockets  may  be  such  as  to  give  any  desired  ease  of  motion.  As  the  truck  moves 
off  the  center,  the  loading  of  the  springs  becomes  unequal,  and  for  a  motion  of  Cl- 
inches this  unequal  loading  causes  a  slight  difference  in  the  compression  of  the  springs 
on  the  two  sides  of  the  truck,  though  less  than  one-eighth  of  an  inch.  With  sym- 
metrical roller  seats  this  gives  a  slight  inclination  to  the  bolster,  but  with  roller 
seats  as  shown  the  bolster  may  be  kept  horizontal,  and  by  the  use  of  plane  surfaces 
properly  adjusted  as  to  inclination  any  desired  ease  of  motion  may  be  obtained,  with 
a  nearly  constant  resistance  to  motion  and  tendency  to  return  to  the  center.  The 
details  of  the  truck  may  be  found  on  the  drawings  herewith. 

The  platform  of  the  car  has  a  length  of  1(56  feet  and  a  width  of  35  feet.  It  is  com- 
posed of  two  main  longitudinal  girders,  20  feet  between  center^  and  extending  the 
full  length  of  the  car,  one  over  the  center  of  each  line  of  trucks.  At  all  truck 
points,  and  at  the  ends  of  the  car,  these  girders  are  connected  by  transverse  girders, 
which  are  extended  beyond  the  main  girders  to  the  full  width  of  the  platform.  The 
ends  of  the  transverse  girders  are  connected  by  a  channel  bar,  and  their  centers  by 
a  light  plate  girder.  The  platform  is  braced  by  rods  in  each  rectangle,  for  lateral 
stiffness,  and  carries  a  set  of  closely  spaced  longitudinal  timbers  for  the  support  of 
the  boat.  One  set  of  bilge  blocks,  so  designed  as  to  drop  below  the  top  of  the  plat- 
form and  not  obstruct  the  free  entrance  of  the  boat  over  the  car,  should  be  placed 
at  each  end  of  the  platform.    Drawbara  are  placed  in  each  end  of  the  main  longita> 
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dinal  girders  for  attaching  the  locooiotives.  If  considered  necessary,  arrangements 
can  he  readily  added  hy  which  the  ecjualized  traction  of  the  locomotives  can  he 
applied  to  the  center  of  the  car.^  Reference  is  made  to  the  drawings  herewith  for  all 
details  of  construction. 

Owing  to  the  short  time  allotted  for  the  preparation  of  the  drawings,  many  of  the 
details  of  the  car,  such  as  the  journals  and  journal  boxes,  wheels,  springs,  etc.,  have 
not  received  the  amount  of  consideration  necessary  before  detiuitely  deciding  upon 
the  best  form  for  them.  Their  tin al  consideration  should  be  left  to  the  engineer  in 
charge  of  the  project  at  the  time  of  its  construction.  On  account  of  this  incomplete- 
ness of  details,  it  is  not  possible  to  give  an  accurate  estimate  of  the  weight  of  the 
car,  but  it  will  not  vary  from  300  tons  by  more  than  a  few  per  cent. 

With  a  car  weighing  300  tons,  and  a  load  of  600  tons,  the  total  weight  becomes  900 
tons.  Uniformly  distributed  between  136  wheels  and  over  158  feet  9  inches  of  double 
track,  the  load  becomes  6.6  tons  per  wheel,  and  2.8  tons  per  foot  of  sin<>;le  track.  It 
is  not  assumed,  however,  that  the  load  is  uniformly  distributed,  but  that  it  is  greater 
at  the  center  of  the  car  than  at  the  ends,  with  resulting  loads  of  7.2  tons  per  wheel, 
and  3.1  tous  per  foot  of  siugle  track.  These  loads  are  practicable  and  within  the 
limits  of  current  railroad  practice.  They  are  less  than  have  been  proposed  for  other 
projects  of  a  similar  character.  Provision  has  been  made  in  the  design  of  the  details 
of  the^car  for  the  derailment  of  one  truck  and  the  carrying  of  its  load  by  the  two 
adjoining  trucks  on  the  same  line  of  rails  with  an  intirease  of  the  wheel  loads  of  those 
trucks  to  10  tons  per  wheel.  This  is,  however,  an  emergency  condition,  and  the 
maximum  of  10  tons  per  wheel  would  not  be  attained,  since  other  trucks  than  the 
two  adjoining  ones  on  the  same  line  of  track  would  carry  part  of  the  load  of  the 
derailed  truck. 

For  one-degree  curves  of  5,730  feet  radius  and  a  pivotal  distance  of  111  feet  the 
maximum  deflection  of  thecenter  trucks  will  be  3^^  inches,  and  of  the  end  trucks  will 
be  3  inches,  dimiivishing  toward  the  pivots.  These  maximum  deflections  will  be 
diminished  appreciably  by  the  play  that  is  usually  found  in  the  journal  boxes  and  by 
making  the  gauge  of  the  wheels  one-half  inch  or  more  short  of  the  gauge  of  the 
track,  as  is  done  on  some  locomotives.  The  increase  in  load  on  the  wheels,  duo  to 
the  shifting  of  the  load  from  the  center  of  the  truck,  will  not  be  more  than  0.7  ton 
per  wheel. 

The  roller-bearing  truck  described  herewith  is  recommended  as  being  better 
adapted  for  the  present  purposes  than  the  swing  beam  or  other  forms  of  lateral- 
motion  trucks  in  current  use.  With  it  the  desired  lateral  motion  can  be  had  with 
any  reasonable  ease  of  motion  and  with  less  resistance  than  with  many  of  the 
swing-beam  trucks  in  use.  It  has  given  satisfaction  in  actual  service,  and  being 
simpler  of  construction  and  having  fewer  parts,  it  is  less  subject  to  breakages  and 
will  cost  less  for  repairs. 

The  lifts. — A  lift  is  required  at  each  end  of  the  roadway,  with  a  capacity  to  raise 
a  live  load  of  900  tons.  With  a  draft  of  boat  of  5  feet  and  a  height  of  car  of  5  feet 
at  extreme  low  water,  the  height  to  be  lifted  will  be  47  feet  at  the  Celilo  lift  and  77 
feet  at  the  Bi^  Eddy  lift.  Vertical  hydraulic  lifts  are  proposed,  and  the  hydraulic 
ship-lift  now  m  successful  operation  at  the  shipyards  of  the  Union  Iron  Works,  in 
^an  Francisco,  Cal.,  has  been  used  as  a  model,  such  roodifloations  being  made  as 
were  called  for  by  the  differences  in  locality,  load,  and  height  of  lilt,  or  as  were  sug- 
gested by  the  operation  of  that  lift.  Full  detail  drawings  of  the  Big  Eddy  lift  were 
forwarded  with  the  report  of  November  27, 1889,  of  the  Board  of  P^ngineers  appointed 
bj*^  Special  Orders  No.  38,  Headquarters,  Corps  of  Engineers,  series  oC  1888,  and 
printed  in  Ex.  Doc.  No.  64,  House  of  Representatives,  Fifty-first  Congress,  first  ses- 
sion.    Reference  is  made  to  these  drawings  for  the  details  of  this  lift. 

The  proposed  lift  consists  of  a  platform,  ov  cradle,  supported  by  chains  from  the 
heads  of  a  series  of  hydraulic  rams  placed  in  two  rows,  one  on  each  side  of  the  plat- 
form. The  chains  are  so  arranged  over  sheaves  as  to  give  the  platform  a  speed  and 
movement  four  times  that  of  the  rams.  A  device  for  regulating  the  admission  of  the 
water  to  each  press  so  controls  the  movement  of  the  rams  as  to  maintain  them  at  a 
uniform  speed  and  the  platform  in  a  horizontal  position,  notwithstanding  any  dif- 
ferences in  the  loads  on  the  several  rams.  The  presses  and  rams  are  inclosed  in  a 
riveted  framework,  which  serves  to  steady  the  presses,  to  guide  the  rams  and  the 
platform  when  in  motion,  to  carry  the  regulating  mechanism,  and  to  support  the 
platform  at  the  level  of  the  tracks. 

In  the  Union  Iron  Works  ship-lift,  the  platform  is  suspended  from  each  ram  by  8 
steel  wire  cables,  and  the  stroke  of  the  rams  is  multiplied  by  two.  In  the  shops  of 
the  company  is  a  single-cylinder,  hydraulic  overhead  crane,  with  a  lifting  cnjiacity 
of  50  tons,  the  stroke  of  the  ram  being  multiplied  by  four.  A  similar  construction 
should  therefore  be  practicable  for  a  load  per  ram  one-half  more.  The  details  of  the 
proposed  lifts  are  as  follows: 

There  are  16  rams,  placed  in  two  rows,  45  feet  11  inches  between  centers  of  rams. 
The  rams  in  each  row  are  22  feet  6  inches  between  centers.     The  press  cylinders  are 
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31  .o  inchea  interior  diameter,  with  a  5-inch  thickness  of  metal ,  and  ore  cast  in  one 
piece.  Karli  rests  upon  a  base-casting  weighing  13.1  tons,  which  also  carries  two  of 
the  chain  sheaves  and  supports  the  vertical  posts  of  the  framework.  To  the  top  of 
the  prc$8  cylinder  is  bolt.4'd,  by  external  llanj^es^  a  jjuiao  cylinder  3  feet  3  inches  looo^, 
which  is  also  braced  to  the  vertical  posts  of  the  framework  and  to  the  face  of  tba 
rook  cut. 

The  rams  are  30  inches  ext-erior  diameter^  with  a  2.5-inch  thickness  of  metal,  and 
are  cast  in  one  piec*^.  On  the  upper  end  is  bolted  a  top  casting  supportin<^  a  shaft 
which  carries  at  each  end  two  chain  sheaves  and  a  crosshead,  the  latter  working  iu 
vertical  slides,  bolted  to  the  framework.  The  rams  and  presses  are  calculated  for  a 
working  pressure  of  1,000  pounds  per  square  inch,  and  should  be  tested  to  3,000 
pounds  per  square  iocli  before  erection. 

The  average  weight  suspended  from  each  ram  is  67.7  tons.  This  weight  is  carried 
by  two  2i-inch  chains,  each  of  which  should  be  100  tons  proof.  The  fixed  onds  of  the 
chains  are  attached  to  the  guide-cylinder  castings  and  the  running  ends  to  the  side 
trusses  of  the  platform,  three  sheaves  being  interposed  on  each  chain  to  give  the 
desired  multiplication. 

The  platform  is  composed  of  two  side  trusses  170  feet  long  and  forty  feet  between 
centers.  They  support  the  ends  of  the  transverse  trusses.  The  latter  are  11  fe<*t  3 
inches  bet  ween  centers,  are  symmetrically  placed  with  regard  to  the  rams,  and  support 
four  stringers,  one  under  each  rati.  The  side  trusses  are  formed  of  four  angles  5 
inches  by  5  inches  by  ^  inch;  two  cover  plates  at  both  top  and  bottom,  18  inches 
by  i  iuch ;  and  a  web  plate  48  inches  by  ^V  inch.  The  track  stringers  are  formed  of 
one  cover  plate,  top  and  bottom,  9  inches  by  f  inch ;  four  augles  2^  inches  by  2^ 
inches  by  ^  inch ;  and  web  plate  18  inches  by  f  inch.  The  cross  girders  are  the  same 
as  tl'.e  siilu  trusses,  except  that  the  web  plate  is  45  inches  by  y^  inch. 

The  framework  is  composed  of  vertical  posts  connected  at  their  centers  and  upper 
end&  by  horizontal  struts,  the  whole  being  braced  longitudinally  by  diagonal  tie> 
rods  and  laterally  by  inclined  struts  anchored  to  the  rock  in  place.  The  vertical 
columns  are  built  up  of  |-inch  plates.  4-inch  by  4-incli  by  i-inch  angles,  and  12-iuch 
channel  bars.  The  latticing  is  of  2*-inch  by  f-inch  bars,  and  the  whole  is  propor- 
tioned to  support  the  weight  of  the  platform  and  its  load.  The  upper  horizontal 
strut  is  a  hollow-built  beam,  without  bottom  plates,  and  is  formed  ot  ^-inch  plates 
and  4-inch  by  3-inch  by  i-inch  angles.  It  is  placed  above  the  extreme  position  of 
the  rams,  and  supports  the  hydraulic  pipes  and  the  shafts,  bearings,  and  valves  of 
the  regulating  mechanism. 

The  platform  is  supported  in  its  elevated  position  as  follows:  On  each  side  of  each 
ram  n  12-inch  rolled  I-beam  is  placed  horizon  tally  at  the  necessary  height.  The  inner 
end  is  supported  by  the  vertical  posts  just  mentioned.  The  outer  end  is  anchored  to 
the  rock  in  place,  when  the  lattei  is  high  enough;  otherwise  it  is  supported  by  the 
inclined  lateral  struts  and  anchored  to  the  rock  by  vortical  rods.  This  I-beam  sap- 
ports  a  movable  I-beam  or  chock,  the  outer  end  of  which  clamps  over  the  lower 
beam  for  holding  down.  The  entire  system  of  chocks  is  operated  together.  Each 
chock  is  connected  to  the  center  arm  of  a  double  bell  crank.  Each  of  the  other  arms 
of  the  crank  is  attached  to  one  of  two  rods  which  extend  the  full  length  of  the  lift. 
Each  of  these  rods  is  operated  by  a  small  hydraulic  ram,  by  means  of  which  the  line 
of  chocks  can  be  moved  into  place  beneath  the  platform  or  withdrawn. 

The  load  will  not  be  uniformly  distributed  to  all  the  rams  of  the  lift,  and  the  ram 
with  the  smallest  load  would,  unless  controlled,  rise  faster  or  descend  slower  than 
any  other.  To  cause  all  the  rams,  independent  of  their  respective  loads,  to  move  at 
the  same  speed,  and  thus  maintain  the  platform  horizontal  anil  free  from  undue 
strain,  is  the  object  of  the  regulating  mechanism. 

Mr.  G.  W.  Dickie,  the  designer  and  constructor  of  the  Union  Iron  Works  lift, 
devised  for  application  to  that  lift  a  regulating  mechanism  that  has  given  Sitisfaio- 
tion.  The  principle  of  this  device  is  adopted  for  the  Dalles  lifts,  with  such  modifi- 
cations in  details  as  were  suggested  by  experience.  The  arrangement  of  this  device 
is  shown  on  the  drawings  with  the  report  mentioned" above,  and  is  as  follows: 

On  each  side  of  the  lift  a  horizontal  shaft  is  placed  in  bearings  on  the  upper  hori- 
zontal strut  of  the  framework.  The  shafts  extend  the  length  of  the  lift,  are  geared 
to  the  same  engine  shaft  and  at  each  ram  by  a  worm  gearing  to  a  vertical  shaft. 
The  latter  has  on  the  guide  cylinder  a  beariuij  for  its  lower  end  and  on  the  valve 
box  casting  a  bearing  for  its  upper  end.  The  bearings  and  gearing  permit  of  a 
small  vertical  motion  to  tJie  shaft.  It  is  screw-threaded  for  a  length  somewhat 
greater  than  the  stroke  of  the  ram,  and  has  threaded  upon  it  a  nut  or  sleeve,  that  is 
carried  by  the  top  casting  of  the  rain.  The  sleeve  is  made  iu  two  parts,  drawn 
together  by  bolts  to  take  up  any  lost  motion  on  the  screw  thread.  The  upper  end  of 
the  vertical  shaft  is  attached  to  one  end  of  a  lever,  to  the  other  end  of  whioh  is 
attaciied  the  valve  stem.  The  valve  is  of  the  ordinary  slide  pattern,  with  two 
ports — the  upper  in  connection  with  tlie  return  or  exhaust  pipe  and  the  lower  with 
the  interior  of  the  press.  The  interior  of  .the  valve  box  is  in  connection  with  the 
supply  pipe. 
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Power  is  furnished  by  a  pair  of  direct-iutting  steam-piimpinir  engines  of  abont50& 
total  horse  power.  The  stroke  is  36  inches,  tho  diameters  of  the  steam  and  water 
cylinders  are  26  inches  and  8  inches,  respectively,  and  the  piston  rod,  4  inches  in 
diamet€*r,  extends  through  both  heads  of  the  water  cylinder.  With  80  pounds  aver- 
age steaui  pressure  and  30  revolutions  i>or  minute  the  pnmps  will  furnish  162,000 
cubic  inches,  or  700  gallons,  per  minute,  under  a  pre^hure  of  1.000  pounds  per  square 
inch. 

Supply  pipes  deliver  the  water  at  all  points  and  return  pipes  bring  it  back  to  the 
tank.  Valves  are  so  placed  that  any  portion  of  the  hydraulic  machinery  can  be  <-ut 
ofi' without  interference  with  the  rest  of  the  system.  An  accumulator  of  small  capac- 
ity is  connected  with  the  supply  pipes  to  receive  any  excess  or  supply  any  deficiency 
in  tho  amount  of  water  iurnished  by  the  pumps.  It  also  automalically  controls  the 
speed  of  the  pumps,  through  a  connection  between  the  steam  thi;pttle  and  the  ram 
of  tho  accumulator,  such  as  to  open  the  throttle  as  the  rum  falls  and  to  close  it  as 
the  ram  rises. 

The  operation  of  the  pumping  plant  and  tho  regulating  mechanism  is  as  follows: 
The  lift  being  at  rest,  the  position  of  the  regulating  valves  is  as  shown  on  the  draw- 
ing. The  connections  between  the  presses  and  both  the  supply  and  return  pipes  are 
closed  and  the  pumps  furnish  only  water  to  supply  leakages.  To  raise  the  platform 
the  engine  of  tho  regulating  mechanibm  is  started  in  tho  direction  to  wind  the  ver- 
tical screw-threaded  shafts  down  through  the  sleeves  on  the  ram  heads.  The  rams 
being  at  rest,  tho  shafts  are  carried  bodily  downward,  thoslido  valves  rise,  tho  lower 
ports  are  opened,  water  flows  into  the  presses,  and  the  rams  move  u]>ward,  carrying 
the  platform  4  feet  for  1  loot  of  movement  of  the  rams.  This  ctmtiuues  so  long  as 
the  upward  speed  of  the  ran»s  is  the  same  as  the  speed  with  which  the  shafts  are 
wound  down  through  tho  sleeves.  If  the  speed  of  the  rams  is  less  than  this  regulat- 
ing speed  tho  shafts  are  carried  farther  down  and  the  ports  are  opened  more  fully. 
If  the  Ri)eed  of  tho  rams  is  greater  the  shafts  are  carried  upward  and  the  ports  are 
partly  closed.  Should  the  load  on  any  ram  be  less  than  any  other  the  water  will 
seek  that  press  more  freely,  the  ranj  will  rise  faster  than  the  others  and  than  the 
regulating  speed,  and  will  carrj'  the  shaft  upward,  partly  or  wholly  closing  the 
valve,  which  will  be  opened  again  when  that  particular  ram  is  again  in  unison  with 
the  others.     Similarly  ibran  overloaded  ram  the  valve  will  be  opened  more  fully. 

The  entire  operation  is  automatic,  outside  of  the  engine  of  the  regulating  mechan- 
ism, the  direction  and  tho  speed  of  which  are  so  adjusted  as  to  give  tho  desired  direc- 
tion and  speed  to  the  lift.  When  the  engine  is  started  for  raising  the  lift  the  valves 
open  and  water  is  drawn  from  tho  accumulator.  The  ram  of  the  accumulator  falls, 
and  the  steam  throttle  of  tho  pumps  is  opened,  until  an  equilibrium  is  established 
and  water  is  supplied  in  the  quantities  called  for  by  tho  speed  of  the  regulating 
mechanism.  Tho  entires  operation  is  under  the  control  of  the  regulating  engine,  of 
course  within  the  limit  of  tho  capacity  of  the  pumps. 

The  jilatform  is  raised  slightly  above  the  track  level,  and  tho  regulating  engine  is 
stopped.  The  chocks  are  moved  into  position  under  the  platform  by  operating  the 
proper  rams,  and  the  platlorm  is  gently  lowered  upon  them  by  reversing  tho  regu- 
lating engine. 

To  lower  the  platform  it  is  first  raised  sufficiently  to  clear  tho  chocks,  which  aro 
then  withdrawn.  Tho  engine  is  reversed,  winding  the  vertical  shafts  up  through  the 
sleeves.  The  valves  aro  carried  down,  connections  are  made  between  tho  two  ports, 
the  water  tiows  from  tho  presses  through  the  return  iiipes  back  to  the  tank,  and  the 
rams  descend  under  control,  as  in  rising.  The  operation  Is  similar  to  that  of  raising 
the  platform,  except  that  the  pumpstake  nopart  in  it,  and  the  limit  of  speed  is  fixed 
by  tho  ability  of  the  water  to  escai)e  through  the  valves  and  pipes.  Practically  the 
sjx'cd  in  lowering  is  considerably  greater  than  in  raising. 

The  platform  and  all  the  framed  portions  of  the  lift  are  of  mild  steel  and  calculated 
for  a  nuiximum  strain  of  10,000  pounds  per  square  inch.  Provision  is  made  in  the 
bide  trusses  for  carrying  the  load  to  tho  adjoining  rams  in  ease  of  ono  ram  being 
disabled.  The  weight  of  tho  platform  is  184  tons.  The  weight  of  the  car  is  300ton8 
and  of  the  boat  is  (iOO  tons.  The  total  weight  suspended  from  tho  chains  is  1,084 
tons,  and  the  average  weight  per  ram  is  67.75  tona.  The  weight  of  each  ram  and 
attachuH'nt  is  23.4  tons.  The  weights  of  car  and  platform  are  uniformly  distributed, 
but  the  weight  of  the  boat  is  not.  The  same  assumption  as  to  the  distribution  of 
its  weight  as  was  mado  in  the  calculations  for  tho  car  gives  as  the  maximum  load 
suspended  from  the  center  rams  79.7  tons.  The  maximum  total  pressure  on  these 
rams  is  four  times  the  maximum  suspended  load,  79.7  tons,  with  an  addition  of  23.4 
tons  for  the  weight  ol' the  ram  and  its  lixtures.  The  total  pressure  is,  therefore,  :U2.2 
tons,  and  the  maximum  pressure  per  8<iuare  inch  is  970  ponnds.  The  speed  proposed 
for  the  platform  i84.5  feet  per  minute,  corresponding  to  a  speed  of  1.12  feet  per  min- 
ute for  tho  rams. 

At  any  stage  of  the  rivi^r  all  tho  portions  of  the  lifts  for  operating  at  that  stage 
will  be  above  the  wator,  with  the  exception  of  tho  lower  bearings  of  tho  vertical 
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rej^ulatinc  BliaftR  and  portions  of  tlie  ranie  and  of  the  supply  pipes  leadinji^  to  the 
presses.  The  plat  form  of  the  Dalles  lift  will  be  only  submerged  at  extreme  hi^h 
water,  a  sta^^e  ot  the  river  of  short  duration  and  of  ••are  occurrenoo.  The  engine 
and  boiler  houses  will  be  conveniently  located  and  above  all  stages  of  the  river. 

Kach  of  the  lifts  is  placed  in  a  chamber  e\('avat<td  for  it,  with  an  entrauce  from 
the  river  of  suitable  width  and  depth.  The  lift  chambers  will  be  lined  with  heary 
masonry  walls  carried  up  to  the  bases  of  the  presses  of  the  lifts.  The  face  of  the 
lifts  wi)l  be  lined  similarly  to  the  level  of  the  tracks.  Above  the  bases  of  the  presfies 
the  Hides  of  the  chambers  will  be  excavated  to  a  suitable  slope  with  an  ofisc^t  8  feet 
in  -N^  idth  at  the  top  of  the  masonry  walls.  The  character  of  the  rock  may  prove  to 
be  such  as  to  mo<lify  the  work  proposed. 

fNoTK.— The  maps  and  plans  accompanying  the  report  are  not  here  reprinted. 
Printed  in  JSenate-Ex.  Doc,  No.  7,  Fifty-third  Congress,  first  session.] 
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SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 


REPORT  OF  LIEUT,  COMMANDER  DASIEL  VELEHJNTy,  T.  S.  XAVT, 
SUPERVISOR  OF  THE  HARBOR  OF  NEW  YORK,  FOR  THE  FISCAL 
YEAR  ENDING  JUNE  30,  1894. 

Office  of  the  Supervisor 
OF  THE  Harbor  of  New  York, 

New  York,  July  ,9,  7(S.94. 

General:  I  have  the  honor  to  submit  herewith  a  report  of  tlie 
duties  and  operations  of  this  office  for  the  fiscal  year  ending  June  30, 
1804;  also  an  estimate  of  the  amount  required  for  the  fiscal  year  ending 
June  30,  189G. 

On  0(;tober  2  last  I  assumed  charge  of  the  supervisor's  office,  reliev- 
ing Capt.  Frederick  Rodgers,  U.  S.  Navy. 

The  act  of  Congress  approved  June  29,  1888,  creating  this  office  was 
urgently  demanded  by  the  necessities  of  the  case.  The  millions  of  tons 
of  refuse  material,  consisting  of  dredgings  from  the  harbor,  from  exca- 
vations on  shore,  debris  from  city  improvements  and  city  refuse  of  all 
kind,  were  transported  over  the  waters  of  the  harbor  and  deposited  at 
the  convenience  of  the  contractors  with  an  utter  disregard  for  the 
maritime  interests  of  the  port,  notwithstanding  the  fact  that  the  prac- 
ti<*e  of  depositing  obstructive  and  injurious  material  in  these  tidal 
waters  has  been  since  1857  illegal  under  the  laws  of  the  State  of  New 
York  and  also  under  the  laws  of  New  Jersey  since  1882.  Earnest 
attempts  were  made  by  the  two  boards  of  commissioners  of  pilots  of 
New  York  and  New  Jersey  to  protect  the  harbor  under  these  State 
laws,  but  with  indifferent  success,  owing  chietiy  to  a  lack  of  funds  to 
organize  an  efficient  patrol  and  to  a  divided  responsibility. 

Tiie  effect  of  this  office  is  shown  in  the  marked  abatement  of  illicit 
deposits.  It  has  so  far  been  impossible  to  rigidly  enforce  the  law,  for 
the  reasons  that  the  force  required  to  watch  the  large  area  over  which 
this  office  has  jurisdiction  is  inadequate,  and  the  laws  enacted  for  the 
protection  of  the  harbor  have  been  found  to  be  so  defective  as  to  afford 
abundant  means  of  escape  for  manifestly  guilty  parties. 

My  predecessors  for  the  past  four  years  have  earnestly  urged  the 
necessity  for  two  additional  tugs  for  patrol  duty.  A  renewal  of  this 
recommendation  is.  now  under  consideration  by  Congress. 

The  importance  of  a  constant  and  vigilant  patrol  of  these  wa^^ers 
can  not  be  overestimated.  Unless  it  is  maintained  it  would  be  cheaper 
for  the  Government  to  relieve  the  contractors  of  the  expense  of  towing 
and  do  the  work  for  them. 

The  cost  of  removing  the  enormous  amount  of  refuse  material  from 
the  water  front  of  New  York  City,  Long  Island,  and  the  New  Jersey 
shores  of  the  harbor  to  a  necessarily  distant  point  of  deposit  is  a  large 
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itein  of  the  expense  of  haudliug  it,  and  tlie  temptation  to  dump  short 
is  tlierefoie  great. 

Soon  after  assuming  chjirge  of  this  office  I  carefully  examined  all  the 
records  concerning  reports  of  violation  of  the  law  and  the  subsequent 
actions  of  the  law  authorities  on  the  same,  in  order  to  determine  the 
various  defects  in  the  laws  with  the  view  to  their  amendment.  As  sk 
result  of  this  examination.  1  hatl  the  honor  to  submit  for  your  action 
the  accompanying  letter  and  memorandum  (marked  A),  which  received 
your  approval,  and  under  your  direction  a  draft  of  amendments  to  the 
act  approved  June  29,  1888,  entitled  "An  act  to  prevent  obstructive 
and  injurious  deposits  within  the  harbor  and  adjacent  waters  of  New 
York  City,  by  dumping  or  otherwise,  and  to  punish  and  prevent  such 
often ses,'' was  made  from  the  accompanying  memorandum  and  sub- 
mitted to  the  honorable  Secretary  of  War  with  your  recommendation 
that  it  be  transmitted  to  Congress  **  for  such  action  as  the  important 
interests  involved  demand."  The  amendments  were  favorably  acted 
upon  by  the  House  of  Representatives  and  are  now  under  considera- 
tion in  the  Senate. 

A  refuse  buoy  has  been  located  off  Coney  Island  for  many  years  to 
mark  the  point  for  the  deposit  of  all  city  refuse.  On  investigation  1 
found  the  character  of  the  refuse  deposited  there  to  bo  largely  of  a 
heavy  material,  such  as  ashes,  which  was  working  a  serious  injury  to 
the  east  channel. 

On  February  2 1  addressed  the  mayor  of  New  York,  inviting  his  atteu- 
tion  to  the  matter,  and  explained  the  necessity  for  a  change  of  method 
of  disposing  of  the  refuse.     I  submitted  to  him  these  propositions: 

First.  Cremation  of  the  entire  city  refuse. 

Second.  Separation  of  garbage  from  other  refuse  and  the  deposit  of 
each  at  respectively  designated  points. 

Third.  The  deposit  of  all  the  refuse  in  deep  water  outside  of  Sandy 
Hook  Light-Ship. 

No  definite  action  having  been  taken  on  my  letter,  on  March  28  I 
notified  the  city,  through  the  mayor,  that  on  and  after  Ai)ril  1,  1894, 
the  refuse  material  complained  of  must  be  deposited  outside  of  Sandy 
Hook  Light-Ship,  excepting  such  as  may  be  permitted  by  the  board  of 
health  to  be  used  for  filling  purposes. 

Subsequently  a  similar  arrangement  was  made  with  the  mayor  of 
Brooklyn,  extending  for  that  city  the  time  of  its  taking  effect  until  May 
1,  after  which  date  the  reliise  buoy  off  Coney  Island  was  removed. 

Through  the  courtesy  of  the  Light-House  Board  and  Capt.  W.  S. 
Schley,  U.  S.  Xavj',  the  insi)ector  of  the  third  light-house  district,  the 
keepers  of  the  Sandy  Hook  light-ship  were  directed  to  cooperate  w ith 
this  office  to  insure  a  compliance  with  its  regulations  concerning  the 
deposit  of  refuse  in  vicinity  of  light-ship,  and  the  following  was  pro- 
mulgated : 

REGULATIONS  GOVERNING  THE  DEPOSIT   OF   RKFl'SE  Ol'TSIDK  OF  SANDY  HOOK    LIGHT- 
SHIP. 

War  Department, 
Office  of  the  Supervisor  of  the  Harbor  of  New  York, 

Room  A8,  U.  S.  Army  Building,  39  Whitehall  Street, 

Xew  Yorky  Jpnl  6',  2894m 
On  and  after  the  10th  instant  aU  material  containing  j^nrbage  and  aU  refuse  which 
will  float  on  the  water  must  be  deposit^jd  to  the  southward  and  eastward  of  Saudy 
Hook  liglit-ship  in  not  lees  than  15  fathoms  of  water. 

Time  of  doposit  must  be  from  one  hour  to  two  and  one-half  lunii-s  after  high  water 
at  Saudy  Hook.  The  time  of  high  water  at  Sandy  Hook  to  be  taken  from  the  tables 
publinhed  by  the  U.  S.  Coast  Survey,  New  York  standard  time. 
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If  any  cargo  is  only  parti.ally  (liaoharged  within  the  above  specifieil  time,  tb« 
remainder  shall  not  be  deposited  until  a  subsequent  ebb  tide  and  within  the  specified 
time. 

Foj?,  stress  of  weather,  or  any  other  cause  shall  not  operat<^  to  release  the  owners 
or  masters  and  employ<5s  ol  scows  and  towboats  from  the  penalties  imposed  for  illegal 
dumping. 

No  scow  or  dumpers  shall  be  discharged  except  by  order  of  the  master  of  the  tug 
having  the  same  in  tow.  This  order  shall  be  signaled  by  four  sharp  blasts  of  the 
stenm  whistle  when  the  tow  reaches  the  dumping  ground. 

The  permits  will  be  collected  by  the  patrol  boats  as  usual. 

Before  dnmi)ing,  the  tows  shall  pass  close  to  the  8andy  Hook  light-ship,  having 
due  regard  to  safety,  call  the  attention  of  the  light-ship  by  steam  whistle  and  report 
the  nanie  of  tug,  and  not  proceed  until  directed  by  lightship  to  **go  ahead." 

•  D.  Delkhanty, 

Lieut.  Commander^  U.  S.  Kavift  Superrisar. 

While  the  result  of  this  change  was  a  marked  improvement  in  the 
condition  of  the  lower  bay,  the  nuisance  from  which  that  section  had 
for  so  long  a  time  suffered  was  not  abated,  and  it  became  apparent  that 
the  deposit  at  the  mud  buoy  of  what  is  technically  known  as  cellar  dirt, 
the  di^bris  from  city  improvements,  was  largely  responsible  for  its  con- 
dition. Contractors  engaged  in  removing  this  material  were  notified 
that  their  applications  for  permits  to  deposit  cellar  dirt  at  the  mud 
buoy  must  be  accompanied  by  a  certificate  that  it  contained  no  floatable 
material.  This  regulation,  as  a  rule,  is  carefully  comi)lied  with  and 
with  good  results.  The  practice,  however,  of  depositing  material  of 
any  kind  in  the  tidal  waters  is  to  be  greatly  deprecated.  Through  the 
action  of  the  currents  more  or  less  of  the  solid  matter  finds  its  way  to 
the  channels,  to  be  eventually  removed  at  Government  expense ;  and  as 
it  seems  impossible  to  free  it  entirely  of  injurious  floatable  material,  it 
creates  a  perennial  nuisance  on  the  water  and  the  shores  of  the  oft*- 
lying  summer  resorts.  Its  proper  disposition  should  be  for  filling-in 
purposes  behind  properly  constructed  crib  work.  An  effort  is  now  being 
made  in  this  direction. 

A  large  proportion  of  the  refuse  of  New  York  City  is  now  beiiig  used 
to  fill  in  the  flats  of  Rikers  Island.  This  island  is  the  proi>erty  of  ]New 
York  City  and  is  located  in  the  East  River  near  the  entrance  to  Long 
Island  Sound.  The  city  has  authority  from  the  War  Department  to 
build  a  crib  work  on  the  shojil  at  the  12-foot  curve  and  to  fill  in  behind 
it,  which  will  increase  the  area  of  the  island  nearly  400  acres.  The 
crib  work  around  the  shoal  on  the  west  side  of  the  island  is  completed 
and  the  city  is  depositing  within  it  daily  over  4,000  cubic  yards  of  ashes, 
garba<?e,  and  refuse  of  all  kinds.  The  odors  arising  from  this  refuse 
are  extremely  offensive. 

During  the  winter  I  made  a  personal  exannnation  of  the  various  city 
dumi)s,  and  it  was  clearly  evident  that  the  material  collected  at  these 
l)oints  was  unfit  for  filling-in  purposes.  In  the  summer  season  it  would 
prove  a  menace  to  the  public  health  and  an  intolerable  nuisance  in  the 
harbor.  I  invited  the  attention  of  the  board  of  health  to  the  character 
of  the  refuse,  and  protested  against  its  use  for  filling-in  i>urposes.  I 
submit  the  correspondence,  marked  B,  which  will  show  the  efforts  of 
this  office  to  prevent  what  has  resulted  in  a  great  evil  in  the  harbor 
from  the  deposit  of  this  material. 

The  methods  of  loading,  transporting,  and  discharging  it  are  also 
highly  objectionable,  as  large  quantities  of  obstructive  and  floatable 
matter  get  overboard,  to  the  injury  of  the  channels  and  the  fcmling 
of  the  waters  and  adjacent  shores.  Numerous  complaints  have  been 
made  against  these  evils  by  the  residents  in  the  vicinity  of  the  island, 
the  steamboat  captains  running  between  the  East  River  and  the  sound, 
and  by  the  deputy  inspectors  of  this  ottice.    This  matter  has  been 
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repeatedly  called  to  the  attention  of  the  local  authorities,  who  have 
promptly  responded  with  efforts  to  correct  the  evils  complained  of,  but 
the  trouble  is  that  the  system  under  which  the  work  is  done  is  crude 
and  faulty. 

On  the  approach  of  the  summer  season  I  notified  the  commissioner 
of  the  department  of  street  cleaning  "that  improved  methods  for  dis- 
posing of  this  material  must  be  adopted  with  as  little  delay  as  possible, 
otherwise  our  respective  departments  will  be  subjected  to  severe  and 
just  criticism." 

The  mayor  and  commissioiier  of  the  department  of  street  cleaning 
accomjianied  me  on  a  tour  of  inspection,  during  which  the  defects  of 
the  system  emi)loyed  were  clearly  seen  and  an  earnest  endeavor  to 
make  a  radical  and  satisfactory  change  was  promised  on  their  part. 

The  foHowing  propositions  were  made  by  Mr.  Andrews,  commissioner 
of  street  cleaning  department: 

First.  To  use  dumpers  exclusively,  and  to  erect  at  each  dumj)  large 
bins  for  the  reception  of  the  refuse  from  which  to  load  the  dumpers 
through  chutes. 

This  would  prevent  the  fouling  of  the  slips  while  loading  and  the 
escape  of  the  matter  during  transportation,  as  is  now  invariably  the 
case  with  the  deck  scows  in  use. 

Second.  To  dejwsit  the  material  behind  the  crib  by  means  of  pumps. 

Third.  To  establish  a  plant  on  the  island  at  once  to  disinfect  and 
deodorize  the  refuse. 

Fourth.  To  permit  contriR'tors  to  dei)Osit  dredged  material  and  cellar 
dirt  behind  the  crib  work  by  a  system  of  pumping.  This  would  serve 
as  a  cover  to  the  refuse  as  required  by  the  board  of  health,  which  is  a 
sanitary  measure  of  great  importance. 

The  adoption  of  these  proposed  changes  would  satisfactorily  solve  the 
main  problem  for  the  protection  of  this  harbor. 

Besides  the  advantages  above  enumerated,  the  (^ity  would  save  on  ail 
tows  from  the  North  River  20  miles  of  towage,  and  from  the  East  River 
from  20  to  50  miles;  and  to  the  cellar  dirt  and  dredging  contractors^ 
there  would  be  a  saving  of  10  to  30  miles  of  towage,  depending  on  the 
location  of  the  point  where  loaded. 

This  would  materially  lessen  the  temptation  to  dump  short. 

It  would  also  practically  confine  the  tows  to  the  rivers,  where  they 
could  be  more  closely  watched  than  in  the  open  waters  of  the  bays. 

It  would  be  a  decided  ad  vantage  to  discontinue  the  practice  of  deposit- 
ing material  off  the  entrance  to  the  harbor.  It  was  originally  permitted 
in  order  to  reduce  the  depth  in  a  hole  off  Coney  Island,  but  experience 
has  shown  that  a  large  i)roportion  of  this  material  finds  its  way  to  the 
channels. 

The  depositing  of  material  of  any  kind  in  the  tidal  waters  of  this 
harbor  should  be  absolutely  prohibited. 

If  the  material  should  be  utilized  for  filling  in  the  numerous  shoals 
within  the  harbor  that  could  be  advantageously  reclaimed,  the  land 
made  in  this  way  would  be  of  great  value,  and  with  the  adoption  of 
some  such  method  as  was  employed  for  filling  in  at  League  Island  the 
comparative  cost  would  be  trifling. 

Many  complaints  have  been  made  to  this  office  of  the  frequent 
obstruction  to  the  ship  channels  by  numerous  small  craft  engaged  in 
raking  for  clams  to  the  serious  inconvenience  and  danger  to  the  large 
vessels  using  these  channels.  After  dihgent  inquiry,  I  could  find  no 
legal  authority  for  abating  this  nuisance  to  the  commerce  of  the  port. 

In  consultation  with  some  of  the  principal  representatives  of  the 
shipping  interests  and  the  !New  York  pilots  it  was  clearly  shown  that 
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it  had  become  a  necessity  to  procure  a  legal  remedy  for  the  evil,  and  I 
therefore  drew  up,  with  the  advice  of  the  parties  named,  the  following 
proi>osed  amendment  to  the  law  approved  June  29,  1888,  which  was 
submitted  to  the  Department  with  the  request  that  it  be  forwarded  to 
the  Committee  on  Commerce,  which  committee  had  then  under  qonsid- 
eration  the  river  and  harbor  bill  containing  other  proposed  amendments 
to  that  act: 

PROPOSED  AMENDMENT  to  an  act  Bupplenientary  to  an  act  approved  June  29, 1888,  entitled  "An 
act  lo  ]>rcveut  obstructive  and  iigurious  depoaita  within  the  harbor  and  adjacent  'wat-era  of  New 
York  City,  by  dumping  or  otherwi.so,  and  to  punish  and  prevent  such  offenses." 

It  sliaU  be  unlawful  for  any  person  or  persous  to  engage  in'  fishing  or  dred|^ing  for 
shelltish  in  any  of  the  channels  leading  to  and  from  the  harbor  of  New  York,  or  to 
interfere  in  any  way  with  the  safe  navigation  of  those  channels  by  ocean  steamships 
and  ships  of  deep  draft. 

Any  person  or  persons  violating  the  foregoing  provisions  of  this  section  shall  be 
deemed  guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall  be  punished  by  line 
or  im]>risonmeut,  or  both,  such  tine  to  be  not  more  than  two  hundred  and  fifty  dol- 
lars nor  less  than  fifty  dollars,  and  the  imprisoniiient  to  be  not  more  than  six  months 
nor  less  than  thirty  (lays,  either  or  both  united,  as  the  judge  before  whom  conviction 
is  obtained  shall  decide. 

It  shall  be  the  duty  of  the  United  States  supervisor  of  the  harbor  to  enforce  this 
act,  and  the  deputy  inspectors  of  the  said  supervisor  shall  have  authority — 

J.  To  arrest  and  take  into  custody,  with  or  without  process^  any  person  or  persons 
who  may  commit  any  of  the  acts  or  offenses  prohibited  by  this  act:  Promded,  That 
no  ])erson  shall  bo  arrested  without  process  for  any  offense  not  committed  in  the 
presence  of  the  supervisor  or  his  inspector  or  deputy  inspectors,  or  .either  of  them: 
And  provided  further,  That  whenever  any  such  arrest  is  made  the  person  or  persons 
so  arrested  shall  be  brought  forthwith  before  a  commissioner,  .judge,  or  court  of  the 
United  States  for  examination  of  the  offenses  alleged  against  him;  and  such  commis- 
sioner, judge,  or  court  shall  i)roceed  in  respect  thereto  as  authorized  by  law  in  case 
of  crimes  against  the  United  States. 

2.  To  go  on  board  of  any  vessel  guilty  of  a  violation  of  this  act,  and  to  seize  and 
hold  such  vessel  until  it  is  discharged  by  action  of  the  commissioner,  judge,  or  court 
of  the  United  States  before  whom  the  offending  persons  are  brought. 

There  has  been  moved  and  deposited  into  tbe  waters  outside  the  har- 
bor at  properly  designated  places  and  behind  bulkheads  in  the  neigh- 
borhood of  New  York,  during  the  fiscal  year  ending  June  30,  1894,  the 
amount  of  9.172,088  cuDic  yards  of  material,  mud,  city  refuse,  garbage, 
cellar  dirt,  ashes,  acid,  lime,  and  other  material*,  as  per  the  following 
recapitulation : 


Place  of  depoait. 


Kind  of  material. 


Mud  Buoy i  Mud,  oto 

Refuse  Buoy I  City  refuse,  etc.,  to  April  10. 

Scotland  LiglitShip I  M  ud.  etc 

Sandy  Hook  Li);ii;-Ship \  City  refuse,  etc  . 

Lonfif  Inland  Sound 

Cajianova.  Lon^  Inland  Sound 

Hnrt8  Inland,  Lonj;  iHland  Sound. .. 
KiktTrt  Inland.  Lonj;  Inland  Sound  . 
Isorth  Ki ver , 


East  River 

Harlem  River 

Raritan  River 

New  York  Bay 

Paeaaic  River 

Newark  Bay 

Staten  Island  Sound. 

Jamaica  Bay 

Prinoea  Bay 

Shrewsbury  River.-. 

Elizabeth  River 

Hackenaack  River.  - . 
Barren  Island 


Totid  . 


Mud,  etc 

City  refu8«^,  etc.,  behind  bulkhondi}  for  iilHug  .. 

do 

do 

Dirt,  aahea.  etc.,  behind  bulkheads  and  on  ahore 
for  tilling, 
do 


.do. 
-do. 
.do  . 
.do. 
.do. 
do. 
-do. 
.do. 
.do  . 
.do. 
.do  . 


•I 


Acids,  dead  unimab),  etc.,  on  shore  in  store. 


Amount. 


Cubic  yards. 
4. 940,  322 
1,121,700 
383, UU3 
245.785 
587,363 
239. 325 
.  102,  H0« 
619,800 
439, 969 

94,900 

70.  940 

8,845 

13,  G80 

25. 190 

132,  248 

19,860 

31.088 

28,  OUO 

4,522 

5,217 

550 

56,321 

9, 172.  688 


Permits  issued,  8,108. 
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From  the  foregoing  stiiteiueiit  it  will  be  seen  that  7,278,773  cubic 
yards  of  iiuid,  city  refuse,  etc.,  were  deiwsited  near  the  mouth  of  the 
iiarbor,  and  that  1,803,1)15  cubic  yards  of  dirt,  ashes,  and  other  inof- 
fensive material  were  used  for  filling  in  behind  bulkheads,  reclaiming 
land,  etc.,  for  which  special  permits  were  issued. 

The  following  is  a  statement  of  the  appropriations  made  for  "  pre- 
vention of  obstructive  and  injurious  deposits  within  the  harbor  and 
adjacent  waters  of  Xew  York  City,"  1894: 

For  pay   of  inspectors,  deputy  inspectors,  offico  force,  and  ex- 
penses of  office $15,000.00 

Expended  to. J  nly  1,  1894 $13,270.32 

Outstanding  liabilities 1,276.78 

14,547.10 

Balance $452.90 

For  ])ay  of  crew  and  maintenance  of  steamer  yimrod 10, 000. 00 

Expended  to  July  1,  1894 , 9,348.39 

Outstanding  liabilities ". 639. 39 

9, 987.  78 

Balance 12,  22 

For  pay  of  crew  and  maintenance  of  steamer  Argus 8,  000.  00 

Expended  to  July  1,  1894 7,602.05 

Outstanding  liabilities 1 358. 19 

7, 960. 24 

Balance 39. 76 

Total  balance  of  appropriation  July  I,  1894 504. 88 

The  following"  is  an  estimate  of  appropriation  required  for  service  of 
the  fiscal  year  ending  June  30,  1896,  by  the  supervisor  of  the  harbor  of 
New  York : 


Detailed  objects  of  expenditure  and  explanations. 


I    Estimated 
I  amount  that 
I    will  ho  ro- 
qiii.ed  for 
eath  object. 


Provenrion  of  obstructive  and  injiiriouH  depositH  within  the  hnrbor  and 
ndjat'cnt  watens  of  Jsew  York  Citj- : 
I'or  ]>av  of  iuHpector!*,  depiity 'inspectors,  office  force,  and  expenses 

of  oHice 

For  pay  of  crew  and  inaintensuice  of  steanier  I>>'i7nrod 

I'or  pay  of  crow  and  main  ton  ancc  of  stvamer  A  rgus 

For  i>ay  of  crew  and  maint<?uanceof  one  Btoani  tug  to  bo  purrhaswl 

or  co'netnicted 

For  the  piirchaso  or  construction  of  one  steam  tug 

For  pay  of  crew  and  maintenance  of  one  steam  tug  to  bo  purchased 

or  cdnstructed 

Total 


Amount 
appropriated 

for  ft. seal 
year  ending 
June  30, 1805. 


$20,  000 
10.  000 
10.000 

I 

12.  coo  j. 
45,000 

12,000    .. 


100,  OOU 


$15,000 
8.000 

8. 00  J 


45,000 


I 


7C,000 


Very  respectfully,  your  obedient  servant, 

Daniel  Deleiianty, 
Lieut.  Commander^  U.  IS.  Nary,  Supervisor. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S.  A. 
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letter  of  the  supeltvisoil  of  the  harbor  of  xew  york." 

War  Department, 
Office  of  the  Supervisor  of  the  Harror  of  New  York, 

Xew  York,  November  ii4j  1803 
Gexeral:  I  have  tho  honor  to  invite  your  attention  to  some  of  the  difflculties 
ftttendin/r'the  enforcement  ot  the  .ict  of  June  29, 1888,  for  '*  prevention  of  obstructive 
and  injurious  deposits  within  the  harbor  and  adjacent  waters  of  New  York  City." 

I  am  satisfied  that  this  law  is  repeatedly  violated,  tugboat  employ ds,  contra<:tors, 
and  their  emxdoyos  taking  every  advantage  to  dei)08it  prohibited'  material  in  the 
channels  of  this  harbor.  Many  cases  have  been  reported  and  investigated  by  this 
oflice,  those  sustained  by  aflSdavits  being  forwarded  to  the  Department,  with  recom- 
mendations that  proceedings  be  instituted  against  the  parties  liable.  Tho  outcome 
has  almost  invariably  been  an  opinion  by  the  law  authorities  that  under  the  statutes 
a  prosecution  could  not  bo  sustained.  'Iliis  tends  to  produce  a  contempt  for  the  law 
on  the  part  of  those  whose  interest  lies  in  violating  it,  and  it  is  clear  to  mo  that 
unless  the  law  is  amended  it  will  be  impossible  to  properly  protect  these  waters 
against  illegal  dumi)ing. 

J  forward  herewith  suggestions  for  amendments  to  the  act,  with  an  appendix  of 
cases  bearing  on  each  proposed  clause,  and,  should  tho  matter  meet  with  your 
approval,  I  respectfully  request  that  you  will  have  a  draft  of  amendments  prepared 
and  furnish  me  with  a  copy  of  same. 

It  is  earnestly  hoped  that  the  much-needed  amendments  to  tho  present  law  may 
be  favorably  acted  upon  during  the  coming  session  of  Congress. 
Very  respectfully,  your  obedient  servant, 

D.  DeIiEHantv, 
Lieuf.  Commander  J  U.  S.  Kavi/,  /Suj/ervisor. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EuQinecra,  U.  S,  J. 

Memorartdum  showlnfj  the  necessity  of  certain  amcndmefits  to  tlie  act  of  June  23^,  LSSSf 
chapter  40i)j  to  pracent  injurious  deposits  in  the  harbor  and  adjacent  waters  of  New 
York. 

1.  Deputy  inspectors  to  have  authority  to  arrest  all  persons  guilty  of  illegal  dump- 
ing (see  case  F.  N.  Brown,  appendix,  p.  2690)  or  for  moving  prohibited  material  without 
a  i>ermit,  and  authority  to  seize,  hold,  and  place  deputy  inspector  on  board  until 
action  bo  had  by  the  roui-ts.  If  these  officers  should  be  invested  with  this  authority 
I  believe  it  would  effectually  break  up  the  practice  of  illegal  dumping. 

2.  i*enalty  for  tows  not  returning  to  office  of  supervisor  within  forty-eight  hours, 
such  permits  as  may  not  be  taken  up  by  iuspectors.  Such  permits  must  bear  aii 
indorsement  by  the  master  of  tug,  or  the  owner  or  person  acting  in  such  capacity, 
staling  wiiether  or  not  tho  permit  has  been  used,  and  if  it  has  been  used,  the  time  and 
place  of  dumping. 

3.  Every  scow  or  dumper  engaged  in  the  transportation  of  dredgings,  earth,  sand, 
mud,  cellar  dirt,  garbage,  or  other  offeusive  material  of  any  description  shall  have 
its  name  or  number  and  owner's  name  painted  in  letters  and  numbers  at  least  14 
inches  long  on  both  sides  of  the  scow  or  dumper,  these  names  and  numbers  to  bo 
kept  distinctly  legible  at  all  times,  and  the  deputy  inspector  to  have  authority  to 
prevent  any  scov/  or  dumper  not  properly  marked  beiug  used  to  dump  any  such 
material. 

The  above  is  a  regulation  of  the  supervisor's  office,  but  as  it  has  not  tho  authority 
of  law  it  is  difficult  to  enforce  it. 

4.  Deputy  inspectors  to  have  authority  to  arrest  witnesses  to  illegal  dumping,  such 
witnesses  to  be  released  under  proper  bonds.  (This  is  necessary  in  cases  of  employe's 
on  scows, .who  easily  escape,  and  generally  they  are  the  chief  offenders.) 

5.  Penalty  for  bribing,  or  attempting  to  bribe,  any  employ^  of  the  supervisor's 
ollico  to  permit  or  overlook  illegal  dumping. 

6.  Penalty  for  masters  of  tugs  (revocation  of  license)  and  owners  (fine  of 

dollars)  for  not  taking  out  permits  brfbre  moving  prohi]>ited  matter.     (See  cases 
Ceres,  appendix,  p.  2689,  and  C.  C.  fVaiie,  appendix,  p.  2689.) 

7-  It  is  important  that  a  law  should  lie  enacted  covering  cases  showing  conclu- 
sively that  illegal  dumping  has  been  committed,  but  where  absolute  i>roof  can  not  be 
obtained  by  tlie  deput3'-  inspector. 

It  has  frequently  occurred   that  tows    bound  for  the    dumping  buoys  in  thick 

*  Printed  in  House  Ex.  Doc.  No.  57,  Fifty-third  Congress,  second  session. 
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weather  pass  the  inspectors'  hoats,  deliver  their  permits,  aud  within  a  time  impos- 
sible for  them  to  have  reached  said  buoys  are  niund  empty.  They  have  clearly 
been  illegally  dumped,  but  by  decisions  of  the  law  authorities  the  Government  ha» 
no  redress. 

Attorney-General  W.  H.  H.  Miller  says,  in  the  case  of  the  tug  C.  C  TVaite  (appen- 
dix, p.  2689),  we  should  be  compelled  to  prove  that  the  load  had  been  dumped.  This 
is  the  corpus  delicti  and  is  to  be  directly  and  not  inferentially  proved,  no  matter 
how  irresistible  the  inference. 

8.  Again,  ofi'euders  have  escaped  prosecution  by  simply  claiming  that  the  illegal 
deposit  was  nuide  by  a  mistake  of  an  irresponsible  seowman.  (See  case  of  F,  If, 
Brown,  appendix,  p.  2690.)  I  am  satisfied  that  these  **  mistakes"  are,  as  a  rule,  pre- 
meditated, and  would  practically  cease  it  it  were  understood^hat  the  perpetrators 
were  liable  to  prompt  arrest  by  the  deputy  inspectors.  In  a  case  of  this  nature  it 
was  decided  by  the  court  ''that  neither  was  the  master  of  the  tug  'a  person  offend- 
ing within  the  meaning  of  the  act,  nor  was  the  tug  '  used  or  employed '  in  the  act 
of  the  scowmen."  (See  case  of  Emperor,  appendix,  p.  2690 ;  also  case  of  F.  N.  Brown^ 
p.  2690.) 

9.  The  law  is  evaded  in  several  other  ways,  viz: 

(1)  By  claiming  that  the  dumping  was  necessary  through  defect  in  machinery  or 
accident  to  tug.  (See  case  of  S,  Decatur,  appendix,  p.  2691 ;  also  tug  Ceres^  appendix, 
p.  2692.) 

(2)  Towing  scows  out  in  bad  weather  and  then  dumping,  pleading  that  it  was 
necessary  to  save  life  and  property.  (See  cases  of  }V.  E.  Ferguson  and  Tacoma, 
appendix,  p.  2692.) 

(3)  Taking  too  many  scows  in  tow,  losing  control  of  them,  or  deliberately  per- 
mitting them  to  go  aground,  aud  then  dumping  on  the  plea  of  necessity.  (See  case 
of  tug  Hoxcard  Carroll,  appendix,  p.  2691 ;  also  tug  Robert  Rohinson,  appendix,  p.  2692.) 

10.  Authority  .for  deputy  inspectors  to  enter  gas  and  oil  works  for  the  purpose  of 
discovering  the  disposition  made  of  the  sludge  acid.  It  has  been  allowed  to  ran 
into  the  water  contrary  to  law,  and  it  is  presumed  that  in  some  cases  this  is  done  by 
means  of  underground  pipes. 

11.  It  has  been  reported  that  trnmp  steamers  entering  this  port  frequestly  dis- 
charge their  ballast  just  outside  the  bar.  If  this  practice  continues  it  will  undoubt- 
edly in  time  prove  dangerous  to  navigation.  The  law  authorities  of  the  Government 
have  decided  that  the  United  States  has  no  jurisdiction  at  a  distance  of  more  than 
3  miles  from  the  shore  at  low- water  mark.  To  cover  this  point  the  following  is  pro- 
posed : 

Proposed  draft  of  an  act  to  prevent  the  dumping  of  ballast  or  other  balky  material  in  the  approaches 
to  New  York  Harbor  and  Bay  off  Sandy  Hook. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled^  That  any  vessel  or  vessels  from  which  may  be  dumped  or  dis- 
charged ballast  or  other  bulky  material  in  the  approaches  to  New  York  Harbor  and 
Bay  within  fifteen  miles  of  the  Sandy  Hook  Light-Ship,  or  in  less  than  sixteen 
fathoms  of  water,  shall  not  be  allowed  by  the  collectors  of  customs  to  receive  pas- 
sengers or  cargo,  or  clear  from  New  York  or  any  port  adjacent  to  New  York  Harbor 
and  Bay  for  the  period  of  six  months  from  the  time  of  the  commission  of  such 
dumping  or  discharging  of  ballast  or  other  bulky  material. 

Si'X'.  2.  That  it  shall  be  the  duty  of  the  supervisor  of  the  harbor  of  New  York, 
appointed  and  acting  under  the  provisiens  of  an  act  entitled  "An  act  to  prevent 
obstructive  and  injurious  deposits  within  the  harbor  and  adjacent  waters  of  New  York 
City,  by  dumping  or  otherwise,  and  to  punish  and  prevent  such  offenses,"  approved 
June  twenty-ninth,  eighteen  hundred  and  eighty- eight,  to  detect  by  proper  measures 
any  vessel  or  vessels  which  may  dump  or  discharge  ballast  or  other  bulky  material 
within  the  limits  specified  in  the  foregoing  section  of  this  act,  andupon  being  satisfied 
of  the  commission  of  such  act  or  acts  to  report  the  same  to  the  collectors  of  customs  at 
ports  adjacent  to  New  York  Harbor  and  Bay  for  action  by  them  in  pursuance  of  the 
provisions  in  the  said  foregoing  section;  and  the  provisions  of  the  said  act  approved 
June  twenty-ninth,  eighteen  hundred  and  eighty-eight,  and  the  jurisdiction  of  the 
said  supervisor  of  the  harbor  of  New  York  are  hereby  extended,  so  far  as  they  are 
applicable  and  consistent  with  the  provisions  of  this  act,  to  embrace  the  waters 
included  within  the  limits  specified  in  section  one  of  this  act. 

Sec.  3.  That  the  collectors  of  customs  at  any  or  all  the  ports  adjacent  to  New  York 
Harbor  and  Bay,  upon  receipt  of  information  from  the  said  supervisor  of  the  harbor 
of  New  York  that  any  vessel  or  vessels  have  dumped  or  discharged  ballast  or  other 
bulky  material  within  the  limits  specified  in  section  one  of  this  act,  are  hereby  author- 
ized and  directed  not  to  allow  said  vessel  or  vessels  to  receive  passengers  or  cargo 
or  clear  from  the  respective  ports  within  six  months  from  the  time  of  commission  of 
such  dumping  or  discharging  of  ballast  or  other  bulky  material,  as  pro\ided  in  sec- 
tion one  of  this  act. 
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APPENDIX. 

CA8KS   AGAINST  THE  TUG  CERES. 

In  this  case  a  deputy  iDspector  boarded  the  Cerea  and  demanded  to  see  the  permit 
for  moving  the  loaded  scows  then  comprising  her  tow.  The  Cerea  had  no  permit, 
and  the  deputy  inspector's  affidavit  to  that  effect  was  forwarded  to  the  Depai-tment 
with  recommendation  that  the  parties  liable  be  prosecuted  under  section  3  of  the  act 
of  June  29,  1888. 

Referring  to  this  case,  the  district  attorney  for  the  southern  district  of  New  York 
Bays : 

**1  have  considered  this  matter,  and  come  to  the  conclusion  that  no  prosecution 
oan  be  sustained  under  section  3  against  the  master  of  the  Ceres  or  the  master  of  the 
dumper  for  their  failure  to  obtain  the  permit  as  required  by  such  section." 

Affidavits  by  a  deputy  inspector  stationed  at  the  Narrows  that  the  tug  Ceres  passed 
through  the  Narrows,  outward  bound,  with  a  loaded  dumper  in  tow,  and  affidavit  by 
the  master  of  the  steamer  Nimrod  that  he  ran  alongside  said  tow  when  off  the  bell 
buoy  and  Cone^y^  Island  Point  and  found  said  dumper  in  tow  of  the  Ceres  light,  and 
that  the  material  must  have  been  illegally  deposited  between  the  Narrows  and  the 
bell  buoy,  were  forwarded,  and  prosecution  of  the  parties  liable  recommended. 

In  reference  to  this  case  the  district  attorney  says : 

"The  defendant  was  discharged  on  the  ground  that  the  dumping  with  which  he 
was  charged  was  done  through  necessity  and  for  the  purpose  of  saving  the  scow.'' 

CASE  AGAINST  THE  TUG  C.    C.  WAITB. 

In  this  case  affidavit  by  the  deputy  inspector  stationed  at  the  Narrows  that  the  C. 
C  Watte  had  passed  the  Narrows,  bound  out,  w^ith  a  tow  of  loaded  scows  without  a 
permit,  being  in  violation  of  sections  3  and  4  of  the  act  of  June  29,  1888,  was  for- 
warded to  the  Department  for  opinion. 

The  following  opinion  was  rendered  by  the  honorable  Attorney -General,  W.  H.  H. 
Miller: 

"  The  supervisor  of  the  harbor  of  New  York,  in  his  letter  to  the  Chief  of  Engineers, 
states  that  the  tug  was  overhauled  by  the  patrol  boat  and  the  officers  requested  to 
show  their  permit  from  the  supervisor  to  dump  the  load  which  it  had  in  tow.  It 
was  found  tnat  they  had  no  permit,  and  you  therefore  recommend  action  under  sec- 
tions 3  and  4  of  act  of  June  29,  1888  (25  Stats.,  209).     Section  3  of  this  act  provides: 

" '  That  it  shall  be  the  duty  of  the  owner  or  master,  or  person  acting  in  such 
capacity,  on  board  of  such  scows  or  boats,  before  proceeding  to  take  or  tow  the 
same  to  the  place  of  deposit,  to  apply  for,  and  obtain  from  the  supervisor  of  the 
harbor  appointed  hereunder,  a  permit  detining  the  precise  limits  within  which  the 
discharf]:e  of  such  scows  or  boats  may  be  made;  and  any  deviation  from  such  dump- 
ing or  discharging  place  as  specified  in  such  permit,  shall  be  a  misdemeanor  within 
the  meaning  of  this  act,  and  the  master  and  engineer,  or  person  or  persons  acting  in 
such  capacity,  on  board  of  any  towboat  towing  such  scows  or  boats,  shall  be  equally 
guilty  of  such  offense  with  the  master  or  person  acting  in  capacity  of  master  of  the 
scow,  and  be  liable  to  equal  punishment.' 

**  While  the  provision  is  that  the  person  in  charge  of  the  tuc  shall  obtain  a  permit, 
yet  his.failure  to  do  this  is  not  made  an  ofl'enea,  and  I  do  not  think  that  the  evidence 
that  he  had  in  tow  a  load  of  mud  to  be  dumped,  and  had  no  permit  to  show,  would 
be  evidence  to  prove  that  he  had  deviated  from  the  '  dumping  or  discharging  place 
as  specified  in  such  permit.'  We  should  be  compelled  to  prove  that  the  load  had 
been  dumped.  This  is  the  corpus  delictif  and  is  to  be  directly,  and  not  iuferentially, 
proved,  no  matter  how  irresistible  the  inference.  The  same  reason  would  apply  to 
the  offense  under  section  4,  and  the  papers  are  therefore  returned  with  the  recom- 
mendation that  unless  evidence  of  the  dumping  can  be  obtained  no  further  action  be 
taken. 

*'W.  H.  H.  Miller, 

**  A ttorneij-OeneraU' 

The  following  indorsements  are  filed  with  the  foregoing  opinion : 

'^Offick  of  THE  Supervisor 

OF  THE  Harbor  of  New  York, 

'^yew  York,  November  J.i,  ISDL 
'*  The  records  of  this  office  show  that  the  sco\vs  in  question  passed  the  inspector's 
boat  at  the  Narrows  at  11 :40  p.  m.  of  the  17tli  of  October,  loaded  with  material  to 
bo  dumped,  and  passed  in  through  the  Narrows  at  4:45  a.  m.  of  the  18th,  empty. 
This  conclusively  shows  that  the  scows  were  dumped  somewhere  outside  the  Nar- 
rows.    Whether  the  dumping  took  place  at  a  prohibited  spot  is  not  knawn. 
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"  On  the  Unh  of  fVtoVr  ihe  oTrners  of  ihe  srtjws  applied  at  thi«  offic-o-    x  bro 
a«ent  for  a  |H*rmit  to  o.>ver  this  ilumpibi;  which  haii  taken  place  two  da^^  I*^^^ 

••Ap;>en«:rtl  hereto  i5  a  copy  of  a  stareicens  b^rtfae  Atlantic  Dredg^KM  £2:  *-  ^ 
ami  321  r«u«iitioQai  adi<:avii  by  Deputy  Inspector  Haiiiday  regarding  'Clm«='  <> 
wkich  the  tow  passed  in  emrar.*^ 

"Omen  Chief  of  Exgixekbs,  IT-    ^S-   .A.M 

-It  will  be  s*ea  frv^m  the  letter  of  the  AttomeT-Gcneral  that  the  pro«»^    o^  \ 
\t:z  ->  Tv.jHtrtti.  an«l  it  i*  i\^,n%rtted  that  t-.«*  -i.>Tf"«I:d  tot  or  could  not  f5c>ll<»'"' 
C  ••  i»r(  aa«i  thus  «cure  the  evu'.TDcw  tlesired  bv  the  Itrpartmcnt  of  Jnst  »^^^- 

"li  ;*  <r.jiri-->ted.  lor  consideration  by  Capt.  Kobe>..>n.  whether  in  fntii:*'^^'  §*:  ™ 
prA<.x;«.^^.c  lor  the  insp«ciocs  c\>nne«iecl  with  li:s  osice  to  follow  tiigb<»^^^^  '^^ 
::u*y  be  pT>ft>u:;.e*i  that  a  tioIjtiob  of  the  law  is  intentled.     Possibly,  in*  *       * 

the  ^-o^t  n  «  hr.r^e  of  the  insjn-  tor  was  c^t  sn:tJiKe  to  •©  oolsido  the  l»a  »"- 

Use  5-^perv  i>*.r  in  reft*rei;oe"  to  the  fore  join*  imlorseiDe&t  replica: 

-*In  le-jaid  to  the  ^  V-t  cot  followmc  ont  tlie  ta*  C".  C  WmUe^  I  wonM.  ^^=" 
ne^ihcr  ;:ie  A^i^rt  nor  iLe  .l.VrS  art-  sua^ble  lioab  to  eo  to  seit.  except  m^m 
xk^u^.  T-t:y  aje  oj^^a  1  i.w^t^  xr::I*  lv>xr  irerl-<<ar»i.  ai-*I  vf  bat  littlo  ste^'^wwa.  p« 
n.e  *TdrT^  irosa  this  o±,:c  to  tie  iii<p*>  tors  arv  to  K-lIow  the  t»ws  to  .iw  -m  ^usC 
T ra .  • :  --a "  >.  «  believer  t hi  weather  iw  ira. ts,  Th* J>"i«'Vitf  is  nsoally  »tatici*^^«i  «>«^ 
U  T.s  r.^.nt,  -^iih  oniers  lo  b»:'ow  towii  to  sea,  r-:s  she  can  do  under  all  ^«>«aAi* 
o;  «^«a*i:<r.  i»b  li/e  n v^t  o:  ti.e  ITth  of  « vtober  1  tirid  that  she  wa»  Xai^i«l  u] 
si: -It  T>fpairs>  an*?  the  ii-sT'oru-r  ;::  .  ::.-,rp?.  of  the  _l"en  mioancd  me  tlft  ttmr»  -^^m* 
WA*  t»v>  rv^  \;^  for  L's  K-.5.t  to  ^^  oztsi,:e  tie  Narrows. 

-A:  :^rf>eT  t  tht*  A":n  -.-i  ar.*l  :i.e  SEiili  aaphiha  UTir--h  are  the  only  boats  a^^^ail- 
fc-r  -s- ".  \  tl.s  o±:v>e  for  i^ti\C.:i:«  p-rpaje>,  t-^e  &aphiha  lannch  being^  odJjt  £it 

vA>t  AviJLix^?T  THF  rr*i  r.  y.  eji'^ws. 

la  t*s:<  r*5»p  j:^darit»  ^y  tw«»  ^i^T^-sTy  :t:<tw:ot5  r=  Tecrar?  tw  the  ni«^al  cliUBp^ 
c:  >^'  w  >\-,  :• .  .1.  :v^  v-f  :it  }\  .v.  ;*  "».<.-»,  »..<-_  »  f.  ^.o-<-~»  Island  Point,  also  aftiffidLa 
■;  \  ^i^  Tr.5k>i<'r  .:  tie  f.  A".  F-^z-i^m  ».I:-::::zi:  ^i-e  .-.-^ral  deposit  of  mat^-rzA}^  I 
.•1^._  .re  ii-i'  tl.v  ■".<-> ^'it  wj»5  n.a.le  Vy  a  r>>.>:^ie  vf  ii*  «cowiaan.  wnex«  for^wrard 
TO  ^^e  :  v  .arnsie^rt  witi  Trvx>nn«=-:at:'0£  tiii  yr-.v-frd  =jr*  ^e  i^aAituted  a^'sinst  t 
7«»t:---<  ..^T  e.  *  ^  *  ^- 

K:  .<rT.i.4:  t*-*  ti<s  CAS««  t:  t  «L:>ir:x-t  atuvn^y  f.^c  tie  s»«>^ii«ra  distnet  of  N^-w  los 
sais. 

*  I  Sf-r  ?  ^  -siy  i>-xt  1  >-*▼*  -:trf  :V.>  e\.sTr.in-*1  -rt  -  tr:*  sianer  and  have  end«aw«iT 
Tv-^  o>>iil:_  t>^  xevxrssarT  w:r.-^s;5>r*  :^  >>.:t  T^iS  T^e  s'-.^w  la  tow  of  the  Tii^    /'-  - 
3.-v.i-«  ^  i.s  ,;  -.TTX^i  » ::r  ,r  t  V  rcvv-l.tT-c  I.r.  :-:?v  '.--i  have-  Vc^a  anahle  to  fio  so,  s* 
IX  >i'^w  o:  \:,t  *.v*>e.  ;:  svxincs  to  xse  ;.  at  it  :>  ir<X7*f»ii*rt  to  prosecate  tlie  csaae," 

7-*.-  Tf'^vTs  :t:  ti;s  v-Jtsf-^^re  ivt:iraeC  t**  ti-e  ":  v-T-*rrr«e=t  wtih  tfce  fi>llowiiii 
LT»-i:r'**"i7'sr.t : 

-Tz:  -' it  :i  ts  -f  :>.?  *:<^T,it\  i.  s^^fw^rs  ^itVc^.T^  to  ti^  ci^ce  stat«  tbaf  rAe 
I.  I  - •  -  ^  ":'  ->  ■-  r^i.  .*  -<  -.v«!^:«N..  Av  ».  ;-j  .:  "...a^  ;  :  * ;  '  ^^•:e^.al  at  socacr  otlier  place 
-  1 .      -:  :.-  .  ->  ;^-  ^:  ♦-  i-:-  '.:-   jvr:,  ,t  i>  a  l::^.:..*^  >x  x.~  Ij^i:  ':/  tije  r:kast4Kr  of  the  f. 

-  :*.  :t  -t*  --  r.- V"  ^.^'T*. :,'-;  ti  .;r^r^?s^*K,  ',>..  '  r.^.  -^7*^^: -c^si:«i  see  tlie  deposit 
ri—  :  '  '  •*•'  '^  "^  '  *  ••  '-  •• »  *  '*-  '•  *  v.*^  Tj  ;  :  :  .^  --i±L,:eat  evidence  to 
-%  ..— .  . :  i  r  *•"  '  •  *•■*  '  ?'  ••  *■'  -  ^'^^  -  -  *'^  '-  -  '  -:«:  ■  k~  ->  .~rT*.«>.ied  xikx%>iagb  tie 
:•     -  •:.  .■;   ^  .:.  }•-.">  -,  ^  ;-  i^^   K  r,,;^'.    xC  i.    ;  • ,  ^.>.rt-»    i    :  lirf  ^«:9Ma  in  charge-' 


»,  1888;  I 


T:..-     -j^^  i.^  ^>    .••;«.:  ^       c"  -.',v*A.-;     a-*  .  t      >      v*-       Afi*taxiti^  Vv  Depots 
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.*  \ .  t  Island  Point  and  found  the  Ramo  lijxlit,  nnd  that  tlio  material  must  have  been  ille- 
■""'  .    gaily  deposited  between  Ihe  NaiTows  and  Coney  Island  Point,   were  forwarded  to 
ii-  •  >-^  the  Chief  of  Engineers,  U.  S.  Army. 

[Extract  from  Seaboard,  December  30,  1892.] 

'-^  '^^i^  1.   United  States  t.  The  Emperor,  49  Fed.  Kep.,  751. 

The  act  of  June  29, 1888  (25  Stat.  Ij.,  p.  209),  provides  that  mud  shall  not  bo  dumped 

-  .^.-  .  ,    Trithin  certain  limits  around  the  port  of  New  York ;  that  every  person,  firm,  or  oor- 
.  ..t,.I,   poration  engaged  in  removing  mud  shall  be  responsible  for  its  deposit  outside  of 

'    ~.  Buch  limits ;  that  for  every  violation  of  the  law  the  person  ott'ending  shall  bo  deemed 

*^  ^  ~'  ^ilty  of  an  oifeuse  against  the  act ;  and  that  any  boat  used  or  emplo^yed  in  violat- 

.  ■    r  -  ^"S  *li®  provisions  of  the  act  shall  be  liable  to  a  jienalty.     On  suit  brought  to 

.  ^  "  ~  '  recover  such  penalty  against  a  tug,  which,  with  scows,  was  on  her  way  to  the  dump- 

'    "*   ^  ing  ground  in  the  usual  coarse,  and  well  out  to  sea,  but  still  within  the  prohibited 

^  -  limits,  when  the  acowmen,  who  were  in  no  way  connected  with  the  tug,  with  their 

"  **^"-'  volition,  and  without  the  knowledge  of  those  on  the  tug,  and  contrary  to  her  ca])- 

"  -  -  ^  tain's  express  orders,  dumi)ed  the  scows.    The  U.  S.  district  court  decides  that  neither 

-'  "l  '  was  the  master  of  the  tug  a  "person  offending,"  within  the  meaning  of  the  act,  nor 

•— '  "^  "was  the  tug  **u8ed  or  employed"  in  the  act  of  the  scowroen. 

--  •-' ''  CASE   AGAINST  THE  TUG   HOWARD  CARROLL. 

Affidavits  that  the  Haward  Carroll  had  illegally  deposited  the  contents  of  her  tow 
of  two  dumpers  at  the  mouth  of  Coney  Island  Channel,  forwarded  June  4,  1890, 
_  -i:  Inclosing  affidavits  by  the  master  that  he  had  four  dumpers  in  tow,  two  of  which 
grounded  in  Coney  Island  Channel,  and  in  order  to  save  grounded  dumpers  they  were 
damped  by  his  orders,  and  afterwards  he  procec<led  to  sea  and  damped  the  remaining 
two  at  the  mud  buoy. 
^  ii:  '-^  In  forwarding  the  papers  in  this  tf^e  the  supervisor  says: 

-  -•  **  Masters  of  tugs  employed  in  towing  dumping  scows  take  more  scows  at  one  time 

than  their  tugs  can  handle.     Consequently  when,  from  their  own  carelessness,  their 

-  '-'        tows  get  in  difficulty  they  dump  their  loads  and  plead  necessity  as  an  excuse.     The 
.-.^---"      only  method  to  check  this  habit  is  to  snbiect  them  to  the  trouble  and  cost  of  defend- 
ing suits  brought  against  them  for  illegal  action.    I  therefore  recommend  that  pro- 

.  -r '  ceedings  be  commenced." 

This  case  was  to  be  tried  October  24,  1892. 


CASE  AGAINST  TUG  STEPHEN   DECATUR,    AUGUST  13,  1890. 

Reported  as  dumping  part  of  tow  in  Coney  Island  Channel. 

Sworn  statement  submitted  by  the  master  that,  owing  to  some  defect  in  the  machin- 
ery, the  dumper  in  tow  was  only  partly  emptied  at  the  mud  buoy,  and  on  the  return 
the  tug'was  disabled  and  had  to  anchor  in  Coney  Island  Channel,  where  motion  of 
sea  caused  scow  to  dump  remainder  of  her  load. 

The  supervisor  recommended  that  no  proceedings  be  instituted  in  this  case. 

CASE    AGAINST  TUG   STEPHEN   DECATUR,    JUNE   27,  1893. 

In  forwarding  five  affidavits  by  oystermen,  residents  of  Keyport,  N.  J.,  the  super- 
visor says : 

*'I  am  of  the  opinion  that  frequent  attempts  are  made  to  avoid  the  conditions  of 
the  permits,  and  the  inclosed  affidavits  seem  to  me  to  substantiate  a  clear  violation 
of  the  act  of  June  29,  1888.  I  therefore  recommend  that  proceedings  be  instituted 
against  the  parties  liable." 

Under  date  of  October  23,  1893,  the  U.  S.  district  attorney  for  the  district  of  New 
Jersey  says: 

*'  I  have  investigated  this  matter,  and  from  information  received,  and  which  infor- 
mation is  supported  by  affidavits  of  H.  H.  Petz,  general  manager  of  the  Morris  and 
Cumings  Dredging  Company;  of  Samuel  Hart,  foreman  of  Devine  «fe  Betts's  ship- 
yard, and  of  Capt.  Briggs,  of  the  said  tugboat  Stephen  Deeatury  to  the  eifect  that  the 
tug  at  the  time  complained  of  met  with  an  accident,  which  I  am  satisfied  made  it 
necessary  for  the  captain  to  do  as  he  did.  I  am  therefore  of  the  opinion  that  the 
chances  of  a  successful  prosecution  of  this  case  are  doubtful,  and  I  recommend  that 
upon  the  Morris  and  Cumings  Dredging  Companv  paying  expenses  that  no  further 
action  be  taken.'*  * 

A  copy  of  this  letter  was  referred  to  the  supervisor  and  returned  with  the  follow- 
ing indorsement : 
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« 

'*Octobek30,  1893. 
**  I  consider  it  most  unfortunate  if  the  action  in  this  case  be  abandoned.  I  regard 
it  as  a  strong  case  for  the  Government,  8api)orted  by  the  affidavits  of  live  different 
parties  that  they  saw  the  illegal  damping,  and  also  .admitted  by  the  master  of  the 
Stej^hen  Decatur.  The  only  excuse  he  makes  was  accident  to  the  rudder  post,  which  he 
claims  made  it  necessary  for  him  to  dump  in  Raritan  Bay.  1  consider  this  no  valid 
reason  whatever.  The  tow  was  in  protected  waters,  and  could  have  readily  been 
placed  in  a  secure  position  until  another  tug  had  been  sent  to  replace  the  Stepkem 
Decatur.  I  am  thoroughly  satisfied  that  there  is  much  illegal  dumping  done  in  these 
waters,  and  that  a  conviction  in  this  case,  or  even  a  trial,  would  have  a  most  saln- 
tary  effect  in  deterring  others  from  violating  the  law.  My  experience  is  th«at  the 
masters  of  these  tugs  are  very  prolific  in  excuses,  and  if  a  conviction  cannot  be  had 
in  this  case  it  would  greatly  increase  the  difliculty  in  securing  conviction  in  any 
case.'' 

CASE    AGAINST   THE    TVG   ROBERT    ROBINSON,    AIJGUST    26,  1890. 

Reported  by  deputy  inspector  that  he  noticed  the  tug  Robert  Robinson  turn  round 
when  off  Coney  Island  Point  and  ran  alongside  and  found  tow  dumped. 

Affidavits  by  the  master  of  the  Robert  Robinson  and  scowmau  of  the  tow  thjvt  the 
hawser  parted  while  off  Coney  Island,  and  before  another  could  be  got  to  them 
they  went  ashore  on  the  shoal  to  the  southward,  and  they  had  to  dump  contents  to 
save  scows. 

Prosecution  not  recommended. 

CASE   AGAINST  THE   TUG   CERES,  AUGUST,  1891. 

Affidavit  by  the  master  of  the  tug  Ceres  that,  between  Liberty  Light  and  Fort 
Hamilton,  he  noticed  second  scow  of  his  tow  higher  out  of  water  tTian  when  he 
started,  and  upon  inquiry  found  that  the  pin  holding  wheel  on  shaft  to  which  chains 
connecting  doors  of  scow  were  attached  had  broken  and  allowed  one  door  of  second 
forward  pocket  to  dump. 

Dismissed  by  supervisor  for  want  of  evidence. 

CASE   AGAINST   THE   TI'G    W.    E.    FERGUSON,  NOVEMBER   15,  1892. 

Deputy  inspector  reported  having  boarded  this  tow  of  three  dumpers  in  Graves- 
end  Bay,  and  found  dumper  No.  4  empty. 

Affidavit  by  scowman  on  scow  owned  by  Ross  &  Sandford  that  the  storm  and 
rough  sea  caused  the  scows  to  collide,  and  that  No.  4  was  injured  so  badly  that  she 
was  in  danger  of  sinking,  and  to  save  his  life  he  was  compelled  to  dump  the  mud. 

Investigated  by  supervisor. 

CASE   AGAINST   THE   TUG    TACOMA,  NOVEMBER   10,  1892. 

Reported  by  deputy  inspector  as  having  dumped  scows  in  the  mouth  of  the  East 
Channel. 

Affidavits  by  master  of  tug  that  the  weatiier  was  thick,  making  it  impossible  to 
see  either  Sandy  Hook  or  range  lights,  he  decided  to  turn  eastward  to  Gravesend 
Bay,  and  the  tow  brought  up  on  the  west  bank,  and  as  the  sea  was  heavy  and  a 
strong  wind  blowing,  he  was  forced  to  dump  scows  to  save  life  and  property. 

Case  filed. 


B. 

letter  of  lieut.  commander  i).  i>elehanty,  u.  s.  navy. 

Office  of  the  Supervisor  of  the  Hariior  op  New  York, 

New  York,  February  8y  1894, 

Sir  :  Applications  are  occasionally  made  to  this  office  for  permits  to  use  garbage 
for  filling-in  purposes. 

Will  you  ph»ase  inform  me  if  there  are  any  objections  on  sanitary  grounds  for  such 
disposition  of  this  material. 
Very  respectfully, 

1).  Delehanty, 
Lieut,  Commander,  U.  S.  Navy,  Supervisor. 
The  President  of  The  Board  of  Health, 

New  York  City. 
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LETTER  OF   SMMONS   CLAKK. 

Health  Department,  Nevu  Yorkj  February  9,  1894, 
Sir  :  Yours  of  the  8th  instant  to  the  president  of  this  depaHnient  has  been  received. 
The  board  of  health  does  not  permit  the  use  of  garbage  for  filliug-in  purposes.  Dur- 
ing the  winter  mouths  the  board  sometimes  permits  the  ashes  and  street  sweepings 
to  be  used  for  tilling  low  grounds  adjacent  to  the  city,  but  not  in  its  bnilt-up  portions. 
In  such  cases  there  is  more  or  less  garbage  in  the  material  used,  which  it  is  required 
shall  be  raked  out  from  the  contents  of  each  cart  when  dumped,  and  that  it  shall  be 
burned.  It  is  also  required  that  where  this  material  is  used  for  filling,  the  spaoe 
filled  shall  be  covered  with  at  least  6  inches  of  fresh  earth. 
Very  respectfully, 

Emmons  Clark, 

Secretary. 
D.  Delehanty,  Esq., 

Lieut. jQommanderj  U,  8.  Navy,  Supermaor,  New  York  City. 


letter   of   LIEUT.  COMMANDER   DANIEL   DELEHANTY,  U.  8.  NAVY. 

Offick  OF  THE  Supervisor 
OF  THE  Harbor  of  New  York, 

New  Fork,  March  7,  1894. 
Sir  :  Referring  to  the  letter  of  the  board  of'health  of  the  9th  ultimo,  wherein  it  is 
stated :  *'The  board  of  health  does  not  permit  the  use  of  garbage  for  tilling-in  pur- 
poses. During  the  wiuter  months  the  board  sometimes  permits  the  ashes  and  street 
sweepings  to  be  used  for  filliug  low  grounds  adjacent  to  the  city,  but  not  in  its  built- 
up  portions.  In  such  cases  there  is  more  or  less  garbage  in  the  material  used,  which 
it  is  required  shall  be  raked  out  from  the  contents  of  each  cart  when  dumped,  and 
that  it  shall  be  burned.  It  is  also  required  that  where  this  material  is  used  for  fill- 
ing, the  space  fiUed  shall  be  covered  with  at  least  6  inches  of  fresh  earth."  I  under- 
stand this  to  mean  that  under  no  circumstances  shall  garbage  be  used  for  filling-in 
purposes,  and  that  the  closing  sentence  of  the  board's  letter  refers  to  material  from 
which  garbage  has  been  eliminated. 

Applications  are  made  daily  at  this  office  for  permits  to  deposit  city  refuse  at 
Kikers  Island  and  Casanova.  I  have  made  a  personal  inspection  of  this  refuse  and 
find  it  composed  largely  of  garbage  and  sewer  excavatitms;  and  in  view  of  the  rules 
of  the  board  of  health  1  am  of  the  opinion  that  it  is  the  duty  of  this  office  to  prohibit 
the  deposit  of  this  material  for  filling-in  purposes. 

I  should  be  pleased  to  have  you  and  the  members  of  the  board  of  health  accom- 
pany nie  on  a  tonr  of  inspection  at  your  convenience.  If  you  will  appoint  a  time  to 
make  this  inspection,  I  shall  have  a  boat  ready  to  convey  lis  to  the  various  points  of 
interest. 

Very  resi)ectfully, 

Daniel  Dklehanty, 
Lieut.  Commander,  U.  S,  Nary,  isttpervisor. 
The  President  of  the  Board  of  Health. 

New  York  City. 


letter  of  emmons  clark. 

Health  Department, 
New  York,  March  S,  1894. 
Sir:  Yours  of  March  7,  addressed  to  the  president  of  the  board  of  health,  has 
been  received,  and  he  requests  me  to  state  in  reply  that  this  board  does  not  object 
to  the  use  of  ashes,  garbage,  and  street  sweepings' of  this  city  for  UUing-in  purposes 
under  certain  circumstances.  When  this  material  is  used  during  the  winter  months 
for  filling:  vacant  and  sunken  lots,  not  in  the  built-up  portions  of  the  city,  the  board 
requires  the  garbage  to  be  raked  out  as  far  as  ])Ossible  and  burned,  but  of  course 
this  process  does  not  entirely  eliminate  the  garbage.  The  board  has  approved  the 
deposit  of  city  refuse  at  Rikers  Island  behind  cribs  properly  constructed  for  that 
purpose,  and  approves  its  nse  for  fillin&r  in  at  any  place  where  it  can  be  deposited 
below  high- water  mark  and  secured  by  wall  or  crib,  or  at  such  distance  from  resi- 
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deuces  that  there  i»  no  aniioyauce  or  detriment  to  health  from  tho  offeusive  odors  nec- 
essarily pertain  in;;  to  such  material,  to  be  covered,  when  the  filling  is  completed, 
with  fresh  earth  or  clean  ashee. 
Very  respectfully, 

Emmons  Clark, 
Lient.  Commander  Daniel  Dklehanty,  U.  S.  N.,  Secretary. 

Supervisor,  eic.j  Neto  York  City. 


lktteu  of  lieut.  commander  daniel  deleiianty,  u.  s.  navy. 

Office  of  the  Supervisor 
OF  THE  Harbor  of  New  York, 

New  York,  March  13,  1894. 
Sir  :  As  an  cx-memher  of  tho  Board  of  Health  of  New  York  City,  you  are  no  doubt 
aware  of  the  fact  that  a  lar^e  proportion  of  the  city  refuse  is  used  for  tilling  pur- 
poses at  l\iker«  Island.  This  refuse  is  largely  composed  of  gar1)ago  and  other 
objectionable  matter,  and  it  is  clear  to  me  that  it  is  unfit  for  tho  purpose  for  which 
it  is  used.  I  was  confirmed  in  this  opinion  by  the  view  held  by  tho  board  of  Health, 
as  expressed  in  accompanying  communications.  However,  when  I  proposed  to  pre- 
vent further  deposit  of  this  material  I  was  met  by  a  remarkable  change  of  front  on 
the  part  of  the  board  of  health,  which  has  compelled  me  to  defer  any  further  action 
for  the  present.  I  inclose  the  correspondence  between  the  board  and  this  oflSce, 
which  I  shall  be  glad  to  have  you  rea4;  and  request  that  you  will  return  it  at  your 
convenience. 

My  object  is  to  induce  the  city  authorities  to  abandon  its  present  offensive  system 
of  final  disposition  and  adopt  one  of  the  many  modem  systems  that  are  working 
satisfactorily  in  various  cities  of  the  United  States. 

I  assume  that  you  are  interested  in  tho  subject,  as  the  details  of  it  must  be  familiar 
to  you,  and  if  j-ou  will  kindly  favor  me  with  your  views  and  otherwise  aid  in  attain- 
ing the  end  sought,  your  services  will  be  highly  appreciated. 
Very  respectfully, 

Daniel  Delehanty, 
Lieut,  Commander,  U.  S,  Navy,  Supervisor. 
Dr.  Daniel  M.  Stimsox,  M.  D., 

Netv  York  City. 


LETTER  OF   DANIEL  M.  STIMSOX. 

New  York,  March  16, 1894. 

Sir  :  In  reply  to  your  communication  of  the  13th  instant  I  beg  leave  to  explain 
thnt  my  only  connection  with  tho  health  board  of  this  city  was  that  of  a  consulting 
surgeon  to  certain  of  its  hospitals,  and  that  I  am  not  in  anywise  an  '^  ex-member 
of  that  board;"  therefore  any  opinion  of  mine  upon  the  subject-matter  of  your  letter 
would  have  no  specific  weight  from  my  former  official  relations  with  the  health 
department. 

llowever,  as  tho  question  involved  is  of  such  broad  interest  to  the  citizen,  and  of 
such  particular  interest  to  medical  men,  presumably  ex-officio  sanitarians,  I  will  ven- 
ture to  express  the  opinion  that,  in  general,  scientific  theory  and  public  experience 
have  proven  it  to  be  unwise  to  use  material  containing  any  considerable  proportion 
of  garbage  for  filling-in  purposes,  even  although  there  be  a  fair  amount  of  tide  waver 
covering  it.  A  case  where  sanitr.ry  laws  would  not  demand  the  elimination  of  prac- 
tically all  garbage  would  be  an  exception.  The  situation  as  you  present  it,  in  par- 
ticular, can  be  viewed  from  two  standpoints,  to  wit,  that  of  public  health  and  that 
of  public  comfort. 

As  to  the  first  point,  I  can  not  now  recall  any  case  in  which  tho  public  health  has 
directly  sufi'ered  from  the  emanations  from  ground  made  of  filling  which  contained 
garbage. 

On  the  other  hand,  as  to  the  second  point,  there  can  be  no  reasonable  doubt  that 
the  use  of  garbage  filling  is  almost  certain  to  become  a  public  nuisance  on  account 
of  the  noxious  odors  to  which  it  invariably  gives  rise. 

I  think  that  an  opinion  from  Dr.  E.  G.  Janeway,  of  West  Fortieth  streeli,  a  fonner 
commissioner  of  health,  would  have  great  weight  with  reference  to  this  question, 
and  I  respectfully  suggest  that  you  consider  the  advisability  of  consulting  him. 
Very  respectfully,  yours, 

Daniel  M.  Stimsox. 

Daniel  Delehanty, 

Lieut.  Commander,  U.  S.  Navy,  etc. 
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letter.  of  lieut.  commander  daniel  delt5hanty,  u.  8.  navy. 

Office  of  the  Supervisor 

OF  the  Harbor  of  New  York, 

JVet(7  York,  March  17, 1S94. 
Sir  :  I  desire  to  invite  your  atteutiou  to  what  I  believe  should  be  a  matter  of  great 
public  interest  and  of  especial  interest  to  members  of  your  profession,  that  is,  the 
use  of  garbage  by  the  city  for  filling-in  purposes. 

You  are  no  doubt  aware  that  this  material,  together  with  sewer  excavations,  is 
largely  uned  for  filling  in  at  Rikers  Island.  I  have  been  clearly  of  the  opinion  that 
this  practice  should  be  prohibited,  and  in  order  to  strengthen  my  position  before 
taking  action,  I  referred  the  matter  in  a  general  way  to  tLe  board  of  health  of  this 
city,  and  the  board  fuliy  coniirmed  my  views;  but  when  I  proposed  to  take  action  iu 
the  special  case  of  the  city,  I  was  notified  by  the  board  that  it  had  **  approved  the 
deposit  of  city  refuse  at  Kikers  Island,  behind  cribs  properly  constructed  for  that 
purpose,  and  approved  its  use  for  filling  iu  at  any  place  where  it  can  be  deposited 
below  high- water  mark." 

At  Rikers  Island  the  deposit  is  made  considerably  above  high- water  mark. 
I  inclose  the  correspondence  with  the  board  of  health,  which  I  hope  you  will  read, 
and  when  convenient  return  to  this  office. 

This  matter  is  of  such  importance  from  every  point  of  view  that  I  trust  yon  will 
give  me  an  expression  of  your  opinion  regarding  it,  as  it  would  have  great  weight 
iu  solving  the  problem  regarding  the  proper  disposition  of  the  city's  refuse. 
Very  respectfully, 

Daniel  Dklehanty, 
Lieut.  Cojfimanderj  U.  S,  Xaviff  »SM^?eri'i«or. 
E.  G.  Janeway,  M.  D., 

Xew  York  City, 


letter   of   LIEUT.    COMMANDER   DANIEL  I»a.EHANTY.    V.    S.    NAVY. 

Office  of  the  Supervisor 

of  the  Haiu)or  of  New  York, 

yew  Yorkf  March  24,  1S94. 

Sir  :  Referring  to  our  conversation  of  yesterday  concerning  the  use  of  garbage  and 


ber  22,  1892,  requesting  an  extension  of  the  harbor  lines  around  Rikers  Island: 

*'Tho  accretion  of  land  thus  made  around  Rikers  Island  would  be  about  30  acres 
per  annum  for  some  ten  or  twelve  years.  Then,  when  the  filling  is  completed,  the 
iriland  Will  be  used  exclusively  for  charitable  purposes  by  the  erection  of  new  build- 
ings or  transferring  those  on  Blackwells  Island  to  their  new  home." 

From  this  it  is  clear  that  it  is  the  intention  of  the  city  to  use  this  made  land  for 
rtsidential  puri>06cs,  and  now  that  you  are  in  possession  of  this  fact,  and  also  that 
the  material  which  goes  to  make  the  laud  is  largely  composed  of  garbage  and  objec- 
tionable matter  from  the  sewers,  1  hope  you  will  have  no  objection  to  favoring  mo 
with  an  expression  of  j'our  views  regarding  the  matter,  in  order  that  I  may  submit 
all  the  facts  in  the  case  to  the  honorable  Secretary  of  War. 

It  is  demanded  on  the  broad  grounds  of  the  public  health  and  comfort,  as  well  as 
for  the  protection  of  the  waters  of  this  harbor,  that  an  inoffensive  dis2)osition  ho 
m:ule  of  the  garbage  of  this  and  adjacent  cities.     Any  service  you  may  render  toward 
attaining  this  object  will  carry  great  weight  and  bo  most  highly  appreciated. 
Very  respectfully, 

Daniel  Delehanty, 
Lieut.  Commander,  U.  S.  Xavif,  tSujxrvlsor, 

E.  (t.  Jankway,  M.  D., 

Xew  York  City, 


letter  of  e.  g.  janeway,  M.  D. 

Dear  Sir:  In  answer  to  your  communications  I  wo.^ld  say  that  I  regard  garbage 
and  sewer  accumulation  as  unfit  material  for  filling-in  purposes  if  the  ground  is  to 
be  usefl  subsequently  for  residential  purposes.  The  ideal  disposition  of  the  garbage 
would  be  by  its  collection  separately  from  the  ashes,  and  then  its  incineration  at  sev- 
eral places.  I  regret  to  say  that  on  each  occasion  when  those  in  charge  of  the  street- 
cleaning  department  have  attempted  the  separate  collection  ©f  ashes  and  garbatre 
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tlfSt  failure  has  resulted.  To  clean  ashes  no  objection  can  be  raised,-nor  would  seri- 
ous objection  be  raised  against  ashes  mixed  witli  such  a  small  portion  of  garbage  as 
could  be  removed  and  burnt.  The  emptyings  from  sewers  ought,  in  my  judgment, 
never  to  be  placed  in  ground  over  which  residences  are  to  be  erected. 

I  regret  to  say  that  the  city  of  New  York  each  summer  establishes  and  creates  a 
nuisance  through  the  bureau  of  street  cleaning,  in  that  the  refuse  removed  from  the 
city  by  boats  is  emptied  in  the  ocean/ to  be  brought  oy  currents  to  the  shore  of  Long 
Island  and  of  New  Jersey.  The  New  York  Board  of  Health  has  definite  and  specific 
laws  prohibiting  any  one  of  its  citizens  from  doin^  to  another  citizen  what  the  citv-  of 
New  York  does  to  its  neighbors.  Moreover  any  citizen  who  should  dump  such  refuse 
on  a  lot  or  street  as  is  brought  to  the  shores  of  Long  Island  and  New  Jersey  would 
be  arrested  and  punished.  It  seems  to  me  time  that  the  authorities  should  find  an 
uuinjuriouB  method  of  disposal,  and  cease  to  create  nuisances  on  the  premises  of  her 
neighbors. 

Yours,  truly, 

E.  G.  Janeway. 

Lieut.  Commander  Daniel  Belehanty. 
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[The  referencea  in  Roman  are  to  part  (or  volume),  and  those  in  Arabic  to  page.] 

A. 

Acacia  (schooner),  removal  of  wreck  of i,  62,611 

Agate  Bay,  Minn.,  improvement  of  harbor  at i,  308 ;  iv,  2011 

Ahnapeo  and  Western  Railway  Company,  bridge  of i,  428 

Ahnapee  Harbor,  Wis.,  improvement  of i,  321 :  iv,  2064 

Aitkerif  Kate  F.  (schooner),  removal  of  wreck  of 1, 174 ;  ii,  1128 

A kerSf  Annie  H\  (schooner),  removal  of  wreck  of I>  63, 614 

Alabama  River,  Ala.: 

Bridge  near  Montgomery,  construction  of •. . .  I,  425 

Improvement  of i,  205;  ii,  1277 

Alameda  Harbor,  Cal.,  establishment  of  harbor  lines i,  424 :  iv,  2505 

Albemarle  Sound,  N.  C,  improvement  of  waterway  between  Norfolk  Haroor 

and i>151;  u,  983 

Allegheny  River,  Pa. : 

Bridge  at  Creighton,  construction  of I,  428 

Bridge  below  Tarentum,  construction  of i,  428 

Dam  at  Herr  Island,  construction  of I,  292;  iii,  1918 

Improvement  of i,  292;  lu,  1913 

Alio  way  Creek,  N.  J.,  improvement  of i,  116 ;  ii,  855 

Alma  (vessel),  removal  of  wreck  of i,  62, 609 

Alpena  Harbor,  Mich.,  improvement  of i,  354 ;  iv,  2241 

Altamaha  River,  Ga.,  improvement  of I,  178;  ii,  1169 

Alva  (steam  yacnt),  removal  of  wreck  of i>  62, 604 

Amite  River,  La.,  improvement  of I,  222 ;  ill,  1354 

Anacostia  River,  D.C.,  improvement  of I,  1^;  ii,  93S* 

Anderson,  Eliza  (schooner),  removn  1  of  wreck  of i,  82, 712 

Anderson,  G.  W.  (steamer),  removal  of  wreck  of I,  232;  iii,  1383 

Ann,  Cape,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay !>  39, 536 

Apalachicola  Bay,  Fla.,  improvement  of i,  196 ;  ii,  1249 

Apalaohicola  River,  Fla.,  improvement  of 1, 197 ;  ii,  1252 

Appomattox  River,  Va.,  improvement  of i,  149 ;  u,  981 

Appoquinimink  River,  Del.,  improvement  of i,  119 ;  ii,  875 

Aquia  Creek,  Va.,  improvement  of 139 ;  u,  944 

Arkansas  River: 

Bridge  at  Little  Rock,  Ark.,  construction  of 1, 425 

Improvement  of i,  252;  in,  1531 

Removing  obstructions  in i,  ^1 ;  in,  1529 

Arthur  Kill,N.  Y.  and  N.  J.,  improvement  of i,  97, 798 

Arthur,  Lake,  La.,  improvement  of i,  227;  in,  1372 

Ashland,  Wis.,  improvement  of  harbor  at 1, 311 ;  IV,  2023 

Ashley  River,  S.  C. : 

Improvement  of i,  172;  ii,  1114 

Removal  of  wreck  in 1, 174;  ii,  1128 

Ashtabula  Harbor,  Ohio : 

Improvement  of I,  376 ;  iv,  2420 

Removal  of  wreck  off i,378;  iv,2426 

Assateague  Bay,  Va. ,  removal  of  wreck  off  Popes  Island il,  907 

Assistants  to  the  Chief  of  Engineers i,444 

Atlantic  and  North  Carolina  Railroad  Company,  bridge  of i,  431 

Atlantic  Ocean,  removal  of  wreck  off  Southampton,  N .  Y 1, 82, 713 

Augusta,  Ga.,  bridge  across  Savannah  River  near,  protection  of,  etc i,  429 
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B. 


Back  Cove,  Portland,  Me.,  improvement  of  channel  in i,  5l,  517 

Bagaduco  River,  Me.,  improvement  of i>  24,  498 

Baltimore  and  Ohio  Railroad  Company,  bridge  of i,  430 

Baltimore  Harbor,  Md. : 

Defense  of i,  6, 14 

Improvement  of  channel  to i,  132;  ii.  903 

Improvement  of  chanuoj  to  Curtis  Bay i,  133 ;  ii,  914 

Sea  walls  at i,  14 

Ear  Harbor,  Mo.   construction  of  breakwater  from  Monut  Desert  to  Porcupine 

Island 1,23,496 

Barber  J  G.  (schooner),  removal  of  wreck  of IV,  2124 

Barmore,  E.  H.  (steamer),  removal  of  wreck  of 1, 232 ;  ill,  1383 

Barnegat  Light,  N.  J.,  removal  of  wreck  oppobite i,  117 ;  ii,  861 

Barren  River,  Ky.,  operating  and  care  of  lock  and  dam  on i,  302;  in,  1972 

Bartholomew,  Bayou,  La.  and  Ark.,  improvement  of i,  242;  iii,  1471 

Bass  River,  Mass.,  removal  of  wreck  near i,  63,  620 

Battalion  of  Engineers 1,17,469 

Batteries 1,5.11,  12 

Bay  Ridge  Channel,  New  York  Harbor,  N  Y.,  improvement  of i,  91, 764 

Bearscs  Shoal,  Mass.,  removal  of  wrecks  on i,  63, 616, 617 

Beaufort  Harbor,  N.  C. : 

Improvement  of i,  160;  ii,  1031 

Improvement  of  waterway  between  Ne  wbem  (on  Nense  River)  and .  i,  159 ;  ii,  1030 

Improvement  of  waterway  between  New  River  and i,  161 ;  ii,  1034 

Beaufort  River,  S.  C,  improvement  of i,  174;  ii,  1125 

Beaver  River,  Pa.,  dam  in  Ohio  River  below i,  287 ;  iir,  1870 

Bedloes  Island,  N.  Y.,  sea  wall  at i,  14 

Belfast  Harbor,  Me.,  improvement  of i,  26, 503 

Bellaire,  Ohio,  establishment  of  harbor  lines  in  Ohio  River i,  423;  in,  1894 

Bellamy  River,  N.  H.,  improvement  of i,  34, 523 

Benton  Harbor,  Mich.,  improvement  of  harbor  at  (St.  Joseph  Harbor) .  i,  339 :  i  v,  2192 
Bergen  County,  N.  J.,  construction  of  bridge  across  Passaic  River  at  Passaic 

Ba-xcind,  Edith  (schooner),  removal  of  wreck  of i,  152 ;  ii,  1187 

Big  Black  River,  Miss. : 

Bridge  at  Hankinsons  Ferry,  construction  of i,  430 

^      Improvement  of i,244;  in,  1482 

Big  Ha  tehee  River,  Tenn.,  improvement  of i,  24S;  ni,  1516 

Big  Pigeon  Bayou,  La.,  removal  of  wreck  in i,  232;  in,  1383 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Improvementfof i,  305;  iir,  1992 

Improvement  of  Levisa  Fork  of,  Kv I,  305;  in,  2001 

Improvement  of  Tug  Fork  of.'../. I,  306;  in,  2002 

liig  Sunflower  River,  Miss.,  improvement  of ii  248 ;  ni,  1513 

Bills  for  bridges,  examination  of i,  20 

Biloxi  Bay,  Miss.,  improvement  of  harbor  at i»216;  n,  1325 

Biloxi^arbor.  Miss.,  improvement  of i,  216;  ii,  1325 

Black  Lake  Harbor,  Mich.,  improvement  of i,343;  iv,2306 

Black  River,  Ark.  and  Mo.,  improvement  of ii  254 ;  in,  155 > 

Black  River,  La.,  improvement  of i>  241 ;  in,  1455 

Black  River,  Mich. : 

Improvement»of,  at  Port  Huron i,  358 ;  iv,  2251 

Improvement  of  mouth  of h  358 ;  iv,  2253 

Black  River,  N.  C,  improvement  of i,163;  ii,  1042 

Black  River  Harbor,  Ohio,  improvement  of i,  374 :  iv,  2405 

Black  Rock  Harbor,  Conn.,  improvement  of i,  72, 663 

Black  Warrior  River,  Ala. : 

Improvement  of  (below  Tuscaloosa) i,  212;  »i,  1311 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  211 ;  ii,  1310 

Block  Island,  R.  I.,  improvement  of  harbor  of  refuge  at i,  59, 597 

Block  Island  Sound,  R.  I.,  removal  of  wreck  in i, 82, 711 

Blood  River,  La  ,  improvement  of h  221 ;  in,  1352 

Board  of  Engineers,  The : 

Members '» 15 

Members,  additional  duties  of i,  16 

Personal  examinations i,  16 

Reports,  summary  of i»  15 

Board  on  Fortifications  or  other  Dcfcuses i,  4 
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BoQuf  River,  La.,  improvement  of i,  243 ;  iii,  1475 

Bogno  Chitto,  La.,  improvement  of i,  218 ;  ii,  1331 

Boguo  Falia,  La.,  improvement  of 1, 220 ;  ill,  1349 

Booth  Brothers  (schooner),  removal  of  wreck  of •. i,  117 ;  ii.  861 

Boston,  Mass.,  bridge  across  Chelsea  Creek,  by  city  of,  reconstruction  of i,  428 

Boston  Harbor,  Mass. : 

'  Defense  of i,  T),  6, 7 

Grovers  Cliff,  site  for  fortification i,  13 

Improvement  of ii  44, 549 

Boy  (Is  Ferry,  Tenn.,  construction  of  bridge  across  Holston  River i,  427 

Bradford,  Mass.,  alteration  of  city  bridge  obstructing  Merrimac  River  between 

Haverhill  and 1,430 

Brandy  wine  Creek,  Del.,  removal  of  wreck  in i,  132  j  ii,  907 

Brazoria  County,  Tex. : 

Construction  of  bridge  across  Brazos  River  by i,  428 

Construction  of  bridge  across  San  Bernard  River  by i,  426 

Brazos  River,  Tex.,  construction  of  bridge  at  Columbia i,  428 

Brazos  Santiago,  Tex.,  improvement  of  harbor  at i,  237 ;  iii,  1413 

Breakwaters  built  by  the  tlnited  States,  occupancy  or  injury  of. . .  1, 20, 431 ;  vi,  3189 

Breeze,  Point,  Schuylkill  River,  removal  of  wreck  below 1, 118 ;  ii,  862 

Bridesburg,  Pa.,  removal  of  wreck  in  Delaware  River  at i,  117 ;  ii,  861 

Bridgeport  Harbor,  Conn.,  improvement  of i,  71, 659 

Bridges: 

Construction  of,  across  navigable  waters i,  20, 424 

Examination  of  bills  of  Congress  for 1, 20 

Examination  of  plans  and  locations  of  proposed 1, 20, 424 

Obstructing  navigation,  action  upon i,  20, 430 

Brigantine  Shoal,  N.  J.,  removal  of  wreck  from i,  117;  n,  861 

Bristol  County,  Mass.,  construction  of  bridge  across  East  Branch  of  West- 
port  River  at  Westi^ort  Point  by 1, 429 

Broad  Creek  River,  Del.,  improvement  of i,  128 ;  ii,  897 

Broadkiln  River,  Del.,  improvement  of i,  123 ;  ii,  883 

Browns  Creek,  Say villo,  N.  Y.,  improvement  of 1, 81,  708 

Browns  Ledge,  Mass.,  removal  of  wreck  near i,  63, 619 

Brunswick  Harbor,  Ga. : 

Improvement  of i,  180;  ii,  1187 

Improvement  of  outer  bar  at i,  180 ;  ii,  1193 

Buffalo,  N.  Y.: 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Chicago,  Duluth,  and i,361:  iv,2261 

Improvement  of  harbor  at i,380;  iv,2438 

Buffalo  Bayou,  Tex. : 

Bridge  at  Houston,  construction  of i,  428 

Improvement  of i,  237;  iii,  1409 

Burlington  Harbor,  Vt.,  improvement  of i,  390;  iv,  2496 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  improvement  of I,  90, 761 

C. 

Cable  galleries i,  6 

Cache  River,  Ark.,  improvement  of i>254;  iii,  1554 

Cahaba  River,  Ala.,  improvement  of 1, 209;  ii,  1298 

Calcasieu  River,  La.,  improvement  of  month  and  passes  of i,  228;  iii,  1373 

California: 

Department  of,  report  of  engineer  officer i,  443 ;  vi,  3453 

Hydraulic  mining  and  raining  debris  in i,  421 ;  vi,  3169 

California  Di^bris  Commission : . .  i,  421 ;  vi,  3169 

Caloosnhatchce  River,  Fla. ,  improvement  of i,  190 ;  ii,  1233 

Calumet  Harbor,  HI.,  improvement  of i,  332 ;  iv,  2138 

Calamet  River,  111.  and  Ind. : 

Bridge  at  South  Chicago,  alteration  of 1. 430 

Bridge  at  South  Chicago,  construction  of , i,  425 

Improvement  of i,  333;  iv,  2143 

Cambridge,  Md.,  construction  of  bridge  across  Cambridge  Harbor  at i,429 

Cambridge  Harbor,  Md. : 

Construction  of  bridge  across,  at  Cambridge i,  429 

Improvement  of 1, 128 ;  ii,  895 

Camden  Harbor,  Mo. ,  improvement  of i,  26, 505 

Camden  Harbor,  N.  J. : 

Establishment  of  harbor  lines i,  423 ;  ii,  864 

Improvement  of 1,108,110;  n, 827,836 
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Canals,  etc. : 

Allegheny  Kiver,  construction  of  dam  at  Herr  Island,  Pf* i,  292 ;  iii,  1918 

Harreu  and  Green  rivers,    Ky.,  operating  and  care  of  locks  and  dams 

on 1,302;  ill,  1972 

Big  Sandy  River,  construction  of  lock  and  dam  near  Louisa,  Ky.  i,  305;  i:i,  1992 
Chiucotcague  Bay,  construction  of  temporary  bridge  across  canal  connect- 
ing Delaware  Bay  and i,  430 

Clubfoot  and  Harlowe  Canal,  improvement  of  waterway  via i,  159;  ii,  1030 

Columbia  River,  Oreg.,  constrnct ion  of  (ascailes  Canal 1*415;  iv,  2645 

Coosa  River,  Ga.  and  Ala.,  operating  and  care  of  locks  and  dams  on .  i,  208 ;  ii,  1297 
Cumberland    River,    Tenn.    and    Ky.,   construction  of  locks   and  duius 

on 1.278;  iii,  1804 

Fox  Ki  ver  and  canal,  Wis.,  construction  of  bridge  across,  at  De  Pore i,  427 

Fox  Kiver  and  canal.  Wis.,  construction  of  bridge  across,  at  Kankauna i,  427 

Fox  River,  Wis.,  construction  of  bridge  across  lock  of  canal  at  Little  Chute,  i,  429 

Fox  River,  Wis.,  operating  and  care  of  locks  and  dams  on i,  330 ;  i  v,  21 1 1 

Galena  River,  III.,  operating  and  care  of i,  263 ;  in,  1691 

Great  Kanawha  River,  W.  Va.,  constrnction  of  locks  and  dams  on.  i,  297;  in,  1951 
Great  Kanawha  River,  W.  Va.,  operating  and  care  of  locks  and  dams 

on 1,299;  111,1962 

Green  River,  Ky .,  construction  of  Lock  No.  5 i,  302^  in,  1971 

Green  River,  Ky.,  reconstruction  of  Lock  No.  2  at  Rumsey i,  302 ;  in,  1968 

Green  and  Barren  rivers,  Ky.,  operating  and  care  of  locks  and  dams 

on 1,302;  in,  1972 

Illinois  and  M  ississippi  (*anal,  111.,  construction  of i,  336 ;  i v,  2162 

Illinois  River,  111.,  operating  and  care  of  La  Grange  and  Kampsville  locks 

and  dams i,  335 ;  i v,  2159 

Kentucky  River,  Ky^.,  construction  of  locks  and  dams  on i,  303 ;  in,  1980 

Kentucky  River,  Ky.^  operating  and  care  of  locks  and  dams  on.,  i,  304 ;  in,  1983 
Keweenaw  Point,  Mich.,  improvement  of  waterway  from  Lake  Superior 

to  Keweenaw  Bay I,3l2;  iv,2029 

Keweenaw  Point,   Mich.,  operating   and  care  of  waterway  from    Lake 

Superior  to  Keweenaw  Bay i,  313 ;  iv,  2029 

Little  Kanawha  River,  W,  Va.,  operating  and  care  of   lock  and  dam 

on 1,307;  ni,2C07 

Missis8ipi)i  River,  construction  of  locks  and  dams  between  Minneapolis 

and  St.  Paul,  Minn in,  1640, 1681 

Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and  dry 

dock  1,263;  in,  1684 

Monongahela  River,  construction  of  locks  and  dams  on i,  290 ;  in,  1903 

Monongahola    River,    operating    and    care  of   locks    and    dams    Nos.  8 

and  9 1,291;  in,  1908 

Monongahela  River,  purchase  of  Lock  and  Dam  No.  6 1, 291 ;  in,  1911 

Mon  mgahela  River,  purchase  of  Lock  and  Dam  No.  7 i,  291 ;  in,  1911 

Muskingum  River,  Ohio,  operating  and  caro  of  locks  and  dams  on  i,  289;  in,  1876 

Ohio  River,  below  Beaver  River,  Pa.,  construction  of  dam i,  287;  in,  1870 

Ohio  River,  location  of  Dam  No.  2 1,287 

Ohio  River,  operating  and  care  of  Da\is  Island  Dam ',287;  in,  1867 

Ohio  River,  operating  and  care  of  Louisville  and  Portland  Canal  i, 295;  ill,  1935 

St.  Clair  Flats  Canal,  Mich.,  improvement  of i,  3ri5 ;  iv,  2371 

St.  Clair  Flats  Canal,  Mich.,  operating  and  care  of i,  366 ;  i  v,  2373 

St.  Marys  Falls  Canal,  Mich.,  operating  and  care  of i,  363 ;  i  v,  2267 

St.  Mary.s  Falls  Canal,  Mich.,  water  levels 1, 441 ;  vi,  3319,  at30 

Sturgeon   Bay    and    Lake    Michigan    Ship    Canal,    Wis.,    improvement 

of I,319^Iv,2056 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  improvement  of  harbor 

of  refuge  at  eastern  entrance .- I,  321 ;  i  v,  2062 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  operating  and  care 

of 1,320;  IV,  2058 

Tennessee  River,  operating  and  care  of  Muscle  Shoals  Canal i,  284 ;  in,  1828 

Canapitsit  Channel,  Mass..  improvement  of i,  54,  584 

Canarsie  Bay,  N.  Y.,  improvement  of I,  96,  795 

Cauey  Fork  River,  Tenn.,  improvement  of i,  282 ;  ni.  1818 

Cai>e  Ann,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i,  39, 536 

Cape  Charles,  Va.,  removal  of  wrecks  off i,  152 ;  ir,  987 

Cape  Charles  City,Va.,  improvement  of  harbor  and  approaches  at 1, 131 ;  ii,  904 

Cape  Fear  (North  East)  River.  N.  C,  improvement  of 1, 163 ;  ii,  1040 

Cape  Fear  River,  N.  C. : 

Improvement  of,  above  Wilmington i,  16'! ;  ii,  1044 

Improvement  of,  at  and  below  Wilmington i,  164;  ii,  1047 

Removal  of  wrecks  in  and  near  mouth  of 1, 168;  ii,  1066 
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Cape  Ilatteras,  N.  C,  removal  of  wreck  near i,  168 ;  ii,  1065 

Cape  Lookout  light-house,  removal  of  wrecks  near i,  168 ;  ii,  1065 

Carabelle,  Tallahassee  and  Georgia  Kailroad  Company,  bridge  of i,  431 

Carriages^  disapj)earing i>  5>  12 

Cascades  Caual,  Columbia  River,  Oreg.,  conatructiou  of i,  415 ;  iv,  2645 

Casemates,  mining i,  6 

Cedar  Bayou,  Tex.,  improvement  of i,  236;  lU,  1405 

Cedar  Keys,  Fla.,  improvement  of  harbor  at i,  194 ;  ii,  1244 

Cedar  Ifi ver  Harbor,  Mich.,  improvement  of i,  315 ;  iv,  2043 

Chaniplain,  Lake: 

Breakwater  at  Ronso  Point,  N.  Y 1,390;  iv,2492 

Improvement  of  Narrows  of i,  392 ;  iv,  2499 

Charles,  Cape,  Va.,  removal  of  wrecks  at i,  152 ;  ii,  987 

Charles  River,  Boston  Harbor,  Mass.,  improvement  of i,  44, 552 

Charleston  Harbor,  S.  C. : 

Bridge  obstructing  cove  at  SuUivans  Island,  alteration  of i,  431 

Defence  of 1, 6 

Improvement  of i,  172 ;  ii,  1101 

Removal  of  wreck  in i,  174 ;  ii,  1128 

Sullivans  Island,  site  for  fortification i,  13 

Charlevoix  Harbor,  Mich.,  improvement  of i,  352 ;  iv,  2233 

Charlotte  Harbor,  Fla.,  improveuicnt  of i,  191 ;  li,  1236 

Charlotte  Harbor,  N.  Y.,  improvement  of i,  383 ;  ii,  2455 

Charts,  Northern  and  Northwestern  Lakes,  correcting,  printing,  and  issuing 

of 1,438,440;  vi,3315 

Chatham,  Mass..  removal  of  wreck  near i,  62, 611 

Chatham  Bar,  Mass.,  removal  of  wreck  from 1, 49, 568 

Chatham  Harbor,  Mass. : 

Improvement  of i,  49, 566 

Removal  of  wrecks  off i,  49, 568 

Chatham  lights,  Mass.,  removal  of  wreck  near i,  63, 618 

Chatham  Roads  (Old),  Mass.,  removal  of  wreck  in i,  63, 613 

Chattahoochee  River,  Ga.  and  Ala. : 

Improvemen  t  of i,  200 ;  n,  1258 

Improvement  of,  between  West  Point  and  Franklin,  Ga i,  201 ;  ii,  1261 

Cheat  River,  W.  Va.,  improvement  of 1,291;  in,  1911 

Chol>oygan  Harbor,  Mich.,  improvement  of i,  353 ;  iv,  2239 

Chefuncte  River,  La.,  improvement  of i,  220 ;  in,  1349 

Chehalis  River,  Wash- : 

Improvement  of i,  411 ;  iv,  2604 

Improvement  of  Grays  Harbor  and i,  410 ;  iv,  2597 

Chelsea  Creek,  Mass.,  reconstruction  of  bridge  at  Boston 1, 428 

Chesapeake  Bay,  removal  of  wrecks  in ... , i,  132, 152 ;  ii,  906,  987 

Chester  River,  Md.,  improvement  of,  from  Crumptou  to  Jones  Landing,  i,  125;  ii,  889 
Chicago,  111. : 

Bridge  across  Chicago  River  between  Jackson  and  Van  Buren  streets,  con- 
struction of 1, 427 

Bridge  east  of  Wells  street,  across  Chicago  River,  construction  of i,  428 

Bridge  east  of  Wells  street  bridge,  across  Chicago  River,  constrnction  of.  1, 429 
Bridge  of  city  across  Chicago  River  at  Van  Buren  street,  reconstruction  of.  1, 427 
Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth,  Buflalo,  and 1,361;  iv,2261 

Improvement  of  harbor  of I,  331 ;  iv,  2127 

Chicago  River,  111. : 

Bridge  across  South  Branch  of,  at  Van  Buren  street,  reconstruction  of i,  427 

Bridge  across  South  Branch  of,  between  Jackson  and  Van  Buren  streets, 

construction  of i,  427 

Bridge  east  of  Wells  street  bridge,  Chicago,  construction  of 1, 429 

Bridge  east  of  Wells  street,  Chicago,  construction  of 1, 428 

Chicago  (South),  111.: 

Alteration  of  bridge  across  Calnmet  River i,  430 

Construction  of  bridge  across  Calumet  River i,  425 

Chickahominy  River,  Va.,  improvement  of 1,149;  ii,  980 

Chickasahay  River,  Miss.,  improvement  of i,  215 ;  ii,  1322 

Chief  of  Engineers,  OflBce  of  the i,444 

Chincoteagne  Bay : 

Bridge  (temporary)  across  canal  connecting  Delaware  Bay  and,  construc- 
tion of 1,430 

Improvementof  inland  waterway  from  Delaware  Bay  near  Lewes  to.  i,  123;  ii,  884 
Chipola  River,  Fla.,  improvement  of 1, 197 ;  ii,  1252 
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Chippewa  River,  Wis. : 

Improvement  of i,  266;  in,  1718 

Reservoirs  at  sources  of,  snrveys  for iii,  1736 

Chitto,  Bogue,  La.,  improvement  ot i,  218 ;  ii,  1331 

Choc  taw  liatchee  River.  Fla.  and  Ala.,  improvement  of I,  :;;02;  ii,  1263 

Choptank  River,  Md.,  improvement  of i,  126;  ii,  891 

Christiana  River,  Del. : 

Improvement  of  Wilmington  Harbor 1, 118 ;  ii,  870 

Removal  of  wreck  in i,  132;  ii,906 

Churchills  Ferry,  Texas,  construction  of  bridge  across  San  Bernard  River i,  426 

Cincinnati,  Ohio,  examination  and  survey  for  ice  harbors  at  mouths  of  Craw- 
fish and  Mill  creeks i,2>9;  111,1890 

Clark  River,  S.  C,  improvement  of i,170;  ii,  1079 

Clarke  County,  Wash.,  construction  of  bridge  across  East   Fork  of  Le\Yis 

River  by i,428 

ClarJcej  David  (steamer),  removal  of  wreck  of i,  182 ;  ii,  1209 

Clendennin,  W.  Va.,  construction  of  bridge  across  Elk  River i,  429 

Cleveland  Harbor,  Ohio,  improvement  of 1, 375 ;  i v,  2409 

Clinch  River,  Tenn.,  improvement  of i>277;  ill,  1801 

Clinton  Harbor,  Conn.,  improvement  of i,  68,  640 

Clinton  River,  Mich.,  improvement  of i,  359;  iv,  2254 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via. ..  i,  159;  ii,  1030 

Clnbfoot  River,  N.  C,  improvement  of  waterway  via 1, 159;  ii,  1030 

Cocheco  River,  N.  H.,  improvement  of i>  34, 524 

Coii,  W.  W,  (steamer),  removal  of  wreck  of 1, 145 ;  ii,  971 

Colorado  River,  at  Yuma,  Ariz. ,  improvement  of i,  397 ;  iv,  2521 

Columbia,  Department  of  the,  report  of  engineer  officer i,  443 ;  vi,  3452 

Columbia,  Tex.,  construction  of  bridge  across  Brazos  River  at 1, 428 

Columbia  River,  Oreg.  and  Wash.: 

Construction  of  Cascades  Canal i,  415;  iv,  2645 

Examination   for  improvement  between  Three  Mile   Rapids  and  Celilo 

Falls 1,418;  iv,  2664 

Gauging 1,418;  iv,2664 

Improvement  of,  between  Rock  Island  Rapids  and  Priest  Rapids .  i,  409:  iv,  2593 

Improvement  of,  between  Vancouver  and  Willamette  River i,  414 ;  i v,  2643 

Improvement  of  mouth  of i,  413;  iv,  2631 

Improvement  of  Snake  River  and  upper  part  of i,  408 ;  I  v,  2590 

Improvement  of  Willamette  River  and,  below  Portland i,  416;  iv,  2654 

Common  Flats,  Old  Chatham  Roads,  Mass.,  removal  of  wreck  on 1, 63, 613 

Conipton  Creek,  N.  J.,  improvement  of i,  105, 818 

Conecuh  River,  Ala.,  improvement  of 1, 204 ;  ii,  1275 

Congaree  River,  8.  C,  improvement  of i,  171 ;  ii,  1092 

Conneaut  Harbor,  Ohio,  improvement  of i,  377 ;  iv,  2423 

Connecticut  River,  Mass.  and  Conn. : 

Improvement  of i,  65, 630 

Improvement  of,  above  Hartford L  65, 630 

Improvement  of,  below  Hartford i,  66, 632 

Contentnia  Creek,  N.  C. : 

Bridge  near  Grifton,  construction  of 1, 426 

Improvement  of i,  157;  ii,  1022 

Contingencies,  examinations,  and  snrv^cys  of  rivers  and  harbors,  estimates  for.  r,  419 

Coos  Bay  and  Harbor,  Oreg.,  improvement  of i,  403 ;  iv,  2561 

Coosa  River,  Ga.  and  Ala. : 

Improvement  of i,206;  if,  1285 

Improvement  of,  between  Rome,  Ga.,  and  East  Tennessee,  Virginia  and 

Georgia  Railroad  bridge i,  207 ;  ii,  1286 

Improvement  of,  between  Wetumpka,  Ala.,  and  East  Tennessee,  Virginia 

and  Georgia  Railroa<l  bridge i,2C8;  n,  1291 

Operating  and  care  of  locks  and  dams  on i,  208 ;  n,  1297 

Coqnillo  River,  Oreg. : 

Improvement  of,  at  the  entrance i,  402 ;  iv,  2553 

Improvement  of,  between  Coqnille  City  and  Myrtle  Point i,  403;  iv,  2558 

Comey,  Bayou,  La.,  improvement  of i,  242;  m,  1468 

Corporations,  occupancy  or  injury  of  public  structures  by i,  20, 431;  vi,  3189 

Corps  of  Engineers : 

Number  of  officers 1,3 

Changes  during  the  year i,  3 

Distribution  ot  officers 1,3,444 

Laws  of  Fifty-third  Congress,  second  session,  affecting  the vi,  3455 

Officers  detached l^  4 
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Cos  Cob  Harbor,  Conn.,  improvement  of i,  75, 681 

Courtableau,  Bayou,  La.,  improvement  of i,  225 ;  iii,  1365 

Cow  Bayon,  Tex.,  consfruction  of  briilgo  of  Orange  County  across i,  426 

Cowlitz  River,  Wash. ,  improvement  of i,  417 ;  iv,  2662 

Crawfish  Creek,  Cincinnati,  Ohio,  examination  and  anrvt-y  for  ice  harbor  at 

mouth  of 1,289;  in,  1890 

Creighton  Bridge  Company,  bridge  of 1, 428 

Creighton,  Pa.,  construction  of  bridge  across  Allegheny  River 1,428 

Cross-over    Light,    St.    Lawrence'  River,   N.    Y.,    improvement    of    shoals 

near i,389;  iv,2489 

Cumberland  River,  Tenn.  and  Ky. : 

Construction  of  locks  and  dams  on J»278;  iii,  1804 

Improvement  of i,  278 ;  ill,  1804 

Improvement  of,  above  Nashville,  Tenn i,  279  j  lu,  1807 

Improvement  of,  below  Nashville,  Tenn i,  278 ;  in,  1805 

Cumberland  Sound,  Ga.,  improvement  of i,  181;  ii,  1200 

Current  River,  Ark.  and  Mo.,  improvement  of 1,251 

Currituck  Sound,  N.  C,  improvement  of  waterway  through i,  151 ;  ii,  983 

Curtis  Bay,  Md.,  improvement  of  channel  to i,  133 ;  ii,  914 

Cushings  Island,  Me.,  site  for  fortification i,  13 

Cut-ofl",  Apalachicola  River,  Fla.,  improvement  of i,  197 ;  ii,  1252 

CuttyhuuK,  Mass.,  removal  of  wreck  near i,  63, 619 

D. 

Dams  and  locks.    See  Canals. 

D'Arbonne  Bayou,  La.,  improvement  of i,  242 ;  in,  1468 

Darien  Harbor,  Oa.,  improvement  of i,  177 ;  n,  1166 

Davids  Island,  N.  Y.,  sea  wall  and  embankment  at i,  14 

Davis  Island  Dam,  Ohio  River,  operating  and  care  of i,  287;  ni,  1867 

Defenses.     Sec  Fortifications. 

De  Guerre  Point,  Cal.,  construction  of  dam  in  Yuba  River  at i,  421 ;  vi,  3174 

Delaware  Bay : 

Bridge  (temporary)  across  cnnal  connecting  Chincoteague  Bay  and,  con- 
struction of if  430 

Ice  hnrbor  at  head  of,  improvement  of i»  112 ;  n,  849 

Inland  waterwav  from  Chincoteague  Bay,  Va.,  to,  near  Lewes,  improve- 
ment of "■ 1,123;  n,88l 

Pier  at  Lewes,  Del.,  construction  of 1, 113;  ii,  850 

Wreck,  removal  of n,  862 

Delaware  Breakwater,  Del.,  improvement  of i,  114 ;  ii,  852 

Delaware  River,  N.  J.  and  Pa.  : 

At  Camden,  N.  J.,  improvement  of 1,108,110;  11,827,836 

At  Philadelphia,  Pa.,  improvement  of i,  108, 110 ;  ii,  827, 836 

Between  Philadelphia  and  Camden,  improvement  of i,  110 ;  ii,  836 

Harbor  lines  at  Philadelphia  and  Camden,  establishment  of i,  423;  n,  864 

Ice  harbor  at  Marcus  Hook,  Pa.,  improvement  of i,  112;  ii,  818 

Improvement  of i,  108 ;  ir,  827 

Mitttin,  Fort,  Pa.,  sale  of  Government  land  in  vicinity  of i,  461 

Wrecks,  removal  of 1,117,118;  n,  861, 862 

De  Pere,  Wis.,  construction  of  bridge  across  Fox  River  and  canal  by  city  of.,  i, 427 

Depot,  engineer i»  18, 474 

Des  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operating  and 

care  of i,263;  lU,  1684 

Des  Moines  Rapids,  Mississippi  River,  improvement  of i,  263 ;  in,  1683 

Detroit  River,  Mich.,  improvement  of i,367;  iv,2376 

Disappearing  carriages l>  5, 12 

District  of  Columbia : 

Great  Falls,  Potomac  River,  use  of  water  power  for  electric  lighting. ..  vi,  3256 

Public  buildings  and  grounds i,  *35 ;  vi,  3265 

Washington  aqueduct i,432;  vi,3103 

Washington  monument h  *35 ;  vi,  3207 

Water  supply  of  Washington,  D.  C,  increasing 1, 434 ;  vi,  S'222 

Division  engineers h-^ 

Divisions,  engineer i>  20 

Dog  River,  Ala.,  construction  of  bridge  across h  ^20 

Dorchester  County,  Md.,  construction  of  bridge  across  Cambridge  Harbor  at 

Cambridge  by 1.429 

Poir,  Mart;  E,  U.  G.  (schooner),  removal  of  wreck  of 1, 152 ;  ii,  987 

Di:ck  Tfiland  Harbor,  Conn.,  improvement  of  harbor  of  refuge  at 1, 67, 638 
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Duhith,  Minn.: 

Improvement  of  chnnnds  in  connecting  waters  of  Great  Lakes  between 
Buffalo,  Chicago,  and i,  361 ;  i v,  2261 

Improvement  of  iiarbor  at I,  309 ;  i v,  2014 

Dunkirk  Harbor,  N.Y.,  improvement  of i,  379;  iv,2434 

J  )uuueUon,  Fla.,  construction  of  bridge  across  Withlacoocheo  River i,  429 

E. 

Eagle  Harbor,  Mich.,  improvement  of 1, 312 ;  iv,  2028 

Eawt  Chester  Creek,  N.  Y.,  improvement  of 1,77,688 

Enst  Liverpool  Bridge  Company,  bridge  of i,  425 

East  Liverpool,  Ohio,  construction  of  bridge  across  Ohio  River i,  425 

East  River,  N.  Y. : 

Improvement  of i,  87. 751 

Removiil  of  wrecks  off  Sunken  Aleado  w i,  95, 785, 786 

Eastern  Branch  of  Potomac  River.     See  Anacostia  River. 

Edgartown,  Marthas  Vineyard,  Mass.,  improvement  of  inner  h:.-.bor  at 1,51,576 

Edisto  River,  S.  C,  improvement  of i,  173;  ii,  1119 

Elizabeth  River,  N.  J. : 

Improvement  of i,  100, 804 

Removal  of  wrecks  in 1, 108, 823 

Elizabeth  River,  Va.,  bridge  across  Western  Branch  of,  between  West  Norfolk 

and  Port  Norfolk,  coustruction  of i,  429 

Elk  River,  Md.,  improvenu^nt  of i,  124 ;  ii,  888 

Elk  River,  W.  Va. : 

Bridge  at  Clendennin,  construction  of i,  429 

Improvement  of i,  299 ;  iii,  1963 

EmbauKments i,  14 

Emplacements  for  guns  and  mort:irs i,  5, 11 

Enchanlress  (schooner),  removal  of  wreck  of 1, 168 ;  ii,  1065 

Engineer  depot i,  18,  474 

Engineer  divisions i,  20 

Engineer  School,  United  States 1, 17, 468 

Engineers,  battalion  of 1, 17,  469 

Engineers,  Corps  of.     See  Corps  of  Engineers. 

Engineers,  division I,  20 

Engineers,  Office  of  the  Chief  of i,  444 

Engineers,  The  Board  of: 

Members 1, 15 

Members,  acUlitional  duties  of 1, 16 

Personal  examinations i,  16 

Reports,  summary  of i,  15 

Enterprise  (canal  boat),  renioval  of  wreck  of i,  118 ;  ii,  862 

Erie  Harbor,  Pa. : 

Improvement  of i,  378 ;  i  v,  2427 

Preservation  of  Presquo  Isle  Pen  insula i,  379 ;  i  v,  2433 

Erie,  Lake : 

Sec  also  Northern  ::nd  Northwestern  Lakes. 

Removal  of  wreck  off  Ashtabula  Harbor,  Ohio 1, 378 :  iv,  2426 

Water  levels i,441;  vi.  3430,  3431 

Escambia  River,  Fla.,  improvement  of i,  204 ;  ii,  1275 

Essex  River,  Mass.,  improvement  of i,  39, 536 

Estimates: 

California  Debris  Commission vi,  3175 

Engineer  depot i,  19 

Examinations,  surveys,  and  contingencies  of  rivers  and  harbors 1, 419 

Fortifications i,  5, 15 

Great  Falls,  Potomac  River,  erection  of  fish  ways  at i,  435 

Maps,  i»ublication  of .* 1,413 

Mississippi  River  Commission i,421 

Missouri  River  Commission i,  421 

New  Y(»rk  Harbor,  supervision  of 1, 420 

Northern  and  North  western  Lakes i,  441 

Public  buildings  and  grounds,  and  Washington  inonunient,  District  of 

Columbia 1, 437 

Rivers  and  harbors 1, 19 

Survey  s  and  reconnaissances  and  publication  of  maps 1, 443 

Washington  aqueduct 1,434 

Washingtcm,  D.  C,  increasing  water  supply  of 1,435 

Yellowstone  Np tiunal  Park,  roads  and  bridges  in  i,  442 
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Everett  Harbor,  Wash. : 

Establishment  of  harbor  lines i,  424 ;  iv,  2627 

Iniprovemeu t  of iv,  2623 

Examinations,  surveys,  nuci  contingencies  of  rivers  and  harbors,  estimates  for.  i,  413 
Explorations,  reconnaissances,  and  surveys  in  military  departments.,  i,  449;  vi,  3451 

F. 

Fairloo  Creek,  Md.,  improvement  of 1, 125;  ii,  888 

Fairport  Harbor,  Ohio,  improvement  of i,  376 ;  i v,  2414 

Falin .  Hogue,  Fla. ,  imjirovemeu t  of 1, 220 ;  iii,  1349 

Falls  of  Ohio  Kiver: 

Improvement  of,  Louisville,  Ky i,  293 ;  ill,  1929 

Improvement  of  Indiama  Chute ^ i,  295;  ill,  1933 

Farnsivorthy  G.  M.  (schooner),  removal  of  wreck  of i,  63,  613 

Faulkners  Island,  Long  Island  Sound,  removal  of  wreck  near i,  82,  712 

Feather  Kiver,  Cal. : 

Improvement  of i,  399 ;  iv,  2533 

Improvement  of,  and  tributaries i,  421 ;  vi,  3174 

Fernandina,    Fla.,    improvement  of   inside    route  between   Savannah,    Ga., 

and 1,182;  ii,  1206 

Fishing  Creek,  N.  C,  improvement  of i,  156;  ii,  1018 

Fish  ways  at  Great  Falls  of  Potomac  River,  erection  of i,  435 ;  vi,  3224 

Five  Mile  Kiver  Harbor,  Conn.,  improvement  of i,  74, 674 

Flint  River,  Ga.,  improvement  of i,  198 ;  ii,  1255 

Flood  Bock  ( U.  S.  dredge ),  removal  of  wreck  of 1, 96,  785 

Flushing  Bay.,  N.  Y.,  improvt'ment  of i,  80, 703 

Forked  Deer  River,  Tenn.,  improvement  of 1, 250 ;  iii,  1519 

Fort  Point  Channel,  Mass.     Sec  Boston  Harbor. 
Fortifications: 

Allotments 1, 6, 12 

Appropriations  1, 5 

Board  on,  or  other  defenses 1, 4 

Estimates 1, 5, 15 

Pre.servation  and  repair  of 1, 12 

Projects •. 1,5 

Sites  for,  acquisition  of 1, 13 

Fourcho  Le  Fevre  River,  Ark.,  improvement  of 1,252;  111,1544 

Fowl  River,  Ala.,  construction  of  bridge  across 1,426 

Fox  River,  Wis. : 

Bridge  at  De  Pere,  construction  of 1, 427 

Bridge  at  Kaukauna  across  river  and  canal,  construction  of i,  427 

Improvement  of i,  329 ;  IV,  2103 

Operating  and  care  of  locks  and  dams  on i,330;  iv,  2111 

Frankfort  Harbor,  Mich.,  improvement  of i,  351 :  i v,  2230 

Franklin  (schooner),  removal  of  wreck  of i,  63, 616 

French  Broad  River,  Tenn.,  improvement  of i,  276 ;  i ii,  1797 

G. 

Galena  River,  111.,  operating  and  care  of 1, 263 ;  iii,  1691 

Galleries,  cablo i,  6 

Galveston  Bay,  Tex. : 

Improvement  of  channel  in  West  Galveston  Bay i,  235 ;  ill,  1399 

Improvement  of  shiji  channel  in i,  234 ;  iii,  1396 

Galveston  Harbor,  Tex.,  improvement  of  entrance  to I,  233 ;  in,  1389 

Gasconade  River,  Mo.,  improvement  of i,  259 ;  lii,  1617 

Gauley  River,  W.  Va.,  improvement  of i,  300;  in,  1961 

Gedney  Channel,  New  York  Harbor,  N.  Y.,  removal  of  wreck  in i,  95, 785 

General  Grant  (canal  boat),  removal  of  wreck  of i>  II';   ii,86l 

Genesee  River,  N.  Y.     See  Charlotte  Harbor. 

George,  Lake,  Fla.,  improvement  of  Volusia  Bar  at  head  of i,  186 ;  ii,  1220 

Georgetown  Harbor,  S.  C,  improvement  of i,  166;  ii,  1057 

Geor;:ia,  improvement  of  inside  waterway  along  coast  of i,  182;  ii,  1206 

Gila  River,  Ariz.,  improvement  of,  at  Yuma 1, 397 ;  iv,  2521 

Gills  Landing,  Wis.,  construction  of  bridge  across  Wolf  River 1,427 

Glen  Cove  Harbor,  N.  Y.,  improvement  of i,  79,  700 

Gloucester  Harbor,  Mass. ,  improvement  of i,  40, 539 

Gonsoulin,  Adrien,  bridge  of i,  429 

Goodyear,  C.  P.,  improvement  of  outer  bar  at  Brunswick,  Ga.,  by.. .  i,  180;  ii,  1193 
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Gosheu  Creek,  N.  J.,  improvement  of i,  117;  ii,  S9B 

Governors  laland,  N.  Y.,  sea  wall  and  embankment  at i,  14 

Gowanns  Bay,  N.  Y.,  improvement  of i,  91,   764 

Gowanus  Creek  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  91,   764 

Grand  Haven  Harbor,  Micb.,  improvement  of i,  343 ;  iv,  2208 

Grand  Lake,  La.,  improvement  of i,  227;  iii,  1372 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge  at i,  314 ;  i v,  2037 

Grand  Marais,  Minn.,  improvement  of  harbor  at i,  808 ;  i v,  2009 

(}rand  Kiver,  La. : 

Improvement  of i,224;  in,  1361 

Removal  of  wreck  in i,  232;  iii,  1383 

Gran»l  River,  Ohio.     See  Fairport  Harbor. 

Grant,  General  (canal  boat),  removal  of  wreck  of i,  117;  ii,  861 

Grays  Harbor,  Wash.,  improvement  of..., '>410;  iv,  2597 

Great  Chazy  River,  N.  Y.,  improvement  of i,  390;  iv,  2493 

Great  Falls, Potomac  River: 

Erection  of  fishways  at * i,435;  vi,3224 

Fse  of  water  power  of,  for  electric  lighting vi,  3256 

Great  Kanawha  River,  W.  Va. : 

Improvement  of 1.297;  in,  1951 

Operating  and  care  of  locks  and  dams  on i,  299 ;  ni,  1962 

Great  Lakes : 

See  also  Northern  and  Northwestern  Lakes. 

Improvement   of   channels   in   connecting  waters   of,  between  Chieago, 

Duluth,and  Buffalo i,361;  iv.2261 

Raft-towing  on,  and  connecting  waters i,  368 ;  i v,  2378 

Great  Pedeo  River,  S.  C,  improvement  of 1, 17(>;  ii,  1076 

Great  Sodns  Bay,  N.  Y.,  improvement  of  harbor  at i,  385 ;  iv,  2464 

Green  Bay,  Wis.,  water  levels i?441;  vi,3430 

Green  Bay  Harbor,  Wis.,  improvement  of i,  318;  iv,  2053 

Green y  George  G.  (schooner),  removal  of.wreck  of i,  168 ;  ii,  1065 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of i,  57,   592 

Gyeen  River,  Ky. : 

Improvement  of,  above  mouth  of  Big  Barren  River  (Lock  No.  5).  i,  302;  in,  197? 

Operating  and  care  of  locks  and  dams  on 1,302;  iii,  1972 

Reconstruction  of  Lock  No.  2,  at  Rumsey i,  302 ;  iii,  198S 

Or*  enport  Harbor,  N.  Y. : 

Establishment  of  harbor  lines i,  422, 716 

Improvement  of i»  78, 692 

Grifton,  N.  C,  construction  of  bridge  across  Contentnia  Creek  near i,  426 

Grosscpoint  Channel,  Mich.,  improvement  of i,  366 ;  i v.  2376 

Grovcrs  Cliff,  Mass.,  site  for  fortification i,  13 

Gun  batteries 1, 5, 11,  12 

Gun  emplacements - 1,5 

Gun  platforms i,  12 

Guyandotte  River,  W.  Va.,  improvement  of i,  306 ;  in,  2004 

II. 

Hampton  Roads,  Va.,  defense  of i,  6, 10 

Handkerchief  light-ship,  Mass.,  removal  of  wreck  near i»  62, 612 

Handkerchief  Shoal,  Mass.,  removal  of  wreck  in  slough  of i,  62, 608 

Hankinsons  Ferry,  Miss.,  construction  of  bridge  across  Big  Black  River i,  430 

Harbor  lines,  establishment  of i,  20, 422 

Alameda  Harbor,  Cal. i,424;  iv,2505 

Delaware  River,  Pa.  and  N.J i,  423 ;  ii,  864 

Everett  Harbor,  Wash 1,424;  iv,2627 

Greeuport  Harbor,  N.  Y 1,422,716 

Harlem  .River,  N.Y 1,422,786 

Missouri  River,  Kacs.  and  Mo i,  423 ;  vi.  3159 

Napa  River,  Cal 1,424;  iv;2522 

Niagara  River,  N.Y 1,424;  iv,2452 

Oakland  Harbor,  Cal i,424;  iv,2505,2506 

Oconto  Harbor,  Wis i,  424 ;  iv,  2124 

Ohio  River,  Ohio 1,423;  iii,  1894 

Patchogue  River,  N.  Y 1,422,719 

St. Joseph  Harbor,Mich i,424:  iv,2258 

San  Francisco  Bay,  Cal i,424;  iv,2505,2506 

Shrewsbury  River,  N.J 1,423,823 

Suyjerior  Bay,  Wis 1,423;  iv,2089 

Westchester  Creek,  N.Y 1,423,790 
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Harbors  and  rivers.     See  Rivers  and  harbors. 
Harlem  River,  N.  Y. : 

Improvement  of r,  86, 741 

Modilication  of  harbor  lines 1,422,786 

Harlowo  and  Clubfoot  Canal.  N.  C  ,  improvement  of  waterway  via. ..  i,  159;  ii,  1030 

Harlowo  River,  N.  C,  improvement  of  waterway  via i,  159;  ii,  1030 

Harrasceket  River,  Me.,  improvement  of i,  29, 512 

Hartford,  Conn. : 

Improvement  of  Connocticnt  River  above i,  65,  630 

Improvement  of  Connecticut  River  below 1, 66,  632 

Hatteras,  Cape,  N.  C,  removal  of  wreck  near 1, 168 ;  ii,  1065 

Haverhill,  Mass.,  alteration  of  city  bridge  obstructing  Merriraae  River  between 

Bradford  and 1,430 

Havre  de  Grace,  Md.,  improvement  of  Susquehanna  River  in  vicinity  of.  i,  124 ;  ii,  886 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of 1, 364 ;  i v,  2367 

Hell  Gate,  East  River,  N.  Y.,  improvement  of i,  87, 751 

Hempstead,  N.  Y.,  construction  of  bridge  acros»  Nortons  Creek  by  town  of i,  427 

Henlopen  City,  Del.,  construction  of  temporary  bridge  near,  across  canal 

connecting  Chincoteaguo  and  Delaware  bays i,  430 

Herr  Island,  Pa.,  construction  of  dam  in  Allegheny  River  at 1, 292 ;  iii,  1918 

Hillsborough  River,  Fla.,  construction  of  bridge  at  Tampa 1, 426 

BiltoH,  J.  D,  (canal  boat),  removal  of  wreck  of i,  132 ;  ii,  906 

Hingham  Harbor,  Mass.,  improvement  of i,  46, 557 

Hi wassee  River,  Tenn.,  improvcmen t  of i,  275 ;  iii,  1795 

Holland  (Black  Lake)  Harbor,  Mich.,  improvement  of i,  343 ;  iv,  2206 

Holston  River,  Tenn.,  construction  of  bridge  at  Boyds  Ferry,  near  Knoxville..   i,  427 

UopkinSy  L.  F,  (schooner),  removal  of  wreck  of 1, 63, 620 

Horseshoe,  the,  Chesapeake  Bay,  removal  of  wreck  on 1, 152 ;  ii,  987 

Honsatonic  River,  Conn.,  improvement  of " 1, 71, 654 

Houston,  Tex.,  construction  of  bridge  across  Buffalo  Bayou  by  city  of 1, 428 

Hudson  (barge),  removal  of  wreck  of ii,  907 

Hudson  River,  N.  Y.,  improvement  of " i,  83, 723 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of i,  401 ;  iv,  2540 

Huntington  Harbor,  N.  Y.,  improvement  of i,  79, 698 

Huron  Harbor,  Ohio,  improvement  of i,  372 ;  '  v,  2400 

Hnrou,  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Harbor  of  refuge  at  Sand  Beaoh,  Mich i,356;  iv,  2247 

Water  levels i,441;  \  1,3319,3430 

Hyannis,  Mass.,  improvement  of  harbor  of  refuge  at i,  50,  571 

Hyannis  Harbor,  Mass.,  removal  of  wrecks  in i,  63, 614, 615, 616 

Hydranlic  mining  in  California i,  421;  vi,  3196 

I. 

Illinois  and  Mississippi  Canal,  111.,  construction  of i,  336;  iv,  2162 

Illinois  River,  111. ; 

Improvement  of i,  334;  iv,  215D 

Operating  and  care  of  La  Grange  and  Kampsville  locks  and  dams .  i,  335 ;  i  v,  2159 

Indian  River,  Fla.,  improvement  of i,  188 ;  ii,  1225 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of i,  295 ;  lu,  1933 

Individuals,  occupancy  or  injury  of  public  structures  by i,  20, 431 ;  vi,  31H9 

Injury  to  structures  built  by  the  United  States i,  20, 431 ;  vi,  3189 

Inland  waterways.    See  Waterways. 

Insi<le  routes,  waterways,  etc.    See  Waterways. 

Ipswich  River,  Mass.,  improTement  of 1 .  r,  38, 534 

J. 

Jamaica  Bay,  N.  Y.,  improvement  of, i,  93, 779 

James  River,  Va.,  improvement  of 1, 133 ;  ii,  915 

Jeffreys  Point  Channel,  Mass.    See  Boston  Harbdr. 

Jekyl  Creek,  Ga.,  improvement  of ',  181 ;  ii,  1197 

Judith,Point,  R.  T.,  improvement  of  harbor  of  refuge  at i,  58, 596 

Julia  (vessel),  removal  of  wreck  of i,  62,  610 

Juliette  (vessel),  removal  of  wreck  of i,  62, 610 

K. 

Kampsville  lock  and  dam,  Illinois  River,  111.,  operating  and  care  of.,  i,  335;  iv,  2159 
Kanawha  County,  W.  Va.,  construction  of  bridge  across  Elk  River  at  Clen- 

deunin  by 1, 429 
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Kansas  City,  Kans.,  establishment  of  harbor  lines 1, 423 ;  vi,  3159 

Kansas  City,  Mo.,  cstablishmcut  of  harbor  lines I,  423 ;  vi,  3159 

Kaskaskia  Kiver,  111.,  improvement  of i,260;  iff,  1624 

Kankauna,  Wis.: 

Construction  of  bridge  across  f'ox  River  and  canal  by  city  of i,  427. 

Construction  of  bridge  across  lock  of  canal  at  Little  Chute  by  city  of i,  429 

Eehei/f  John  P.  (schooner),  removal  of  wreck  of 'i  62,  612 

Kennebec  River,  Me.,  improvement  of i,  28, 508 

Kenosha  Harbor,  Wis.,  improvement  of I,  327 ;  iv,  2097 

Kensington  Rapid  Transit  Bridge  Company,  bridge  of i,  428 

Kent  Island,  Chesapeake  Bay,  removal  of  wreck  off i,  132 ;  ii,  906 

Kent  (schooner),  removal  of  'wreck  of i,  117 ;  ii,  861 

Kentucky  River,  Ky. : 

Improvement  of i,  303 ;  iii,  1980 

Operating  and  care  of  locks  and  dams  on 1 i,  304 ;  iii,  1983 

Kewaunee  Harbor,  Wis.,  impiovement  of 1, 322;  iv,  2066 

Keweenaw  Bay,  Mich.,  waterway  across  Keweenaw  Point  from  Lake  Sunerior 
to: 

Improvement  of i,  312;  iv,  2029 

Operating  and  care  of j,  313 ;  iv,  2029 

Keweenaw  Point,  Mich.,  waterway  across: 

Improvement  of 1,312;  iv,2029 

Operating  and  care  of i,  313 ;  i  v,  2029 

Key  West  Harbor,  Fla.,  improvement  of  northwest  entrance i,  189;  ii,  1230 

Keyport  Harbor,  N.  J.,  improvement  of i,  104, 815 

Kingston  Harbor,  Mass.^  improvement  of i?  47, 562 

Klaskuine  River,  Oreg.,  improvement  of 1, 418 ;  i v,  2663 

Knox  County,  Teun.,  construction  of  bridge  across  Holston  River  by i,  427 

Knoxville,  Tenn.,  construction  of  bridge  across  Holston  River  near i,  427 

La  Center,  Wash.,  construction  of  bridge  jicross  East  Fork  of  Lewis  River i,  428 

Lafourche,  Bayou,  La.,  improvement  of 1, 223 ;  in,  1356 

La  Grange  lock  and  dam,  Illinois  River,  111.,  operating  and  care  of. . .  i,  335;  iv,  2199 

Lake  Shore  and  Michigan  Southern  Railroail  Company,  bridge  of i,  425 

Lake  Street  Elevated  Railroad  Company,  bridge  of . . .' x,  429 

Lakes,  Great.     See  Great  Lakes  and  Northern  and  Northwestern  Lakes. 
Lakes,  Northern  and  Northwestern.     See  Northern  and  Northwestern  Lakes. 

Larchmont  Harbor,  N.  Y.,  imiirovement  of i,  77, 686 

La  Trappe  River,  Md.,  improvement  of i,  126 ;  ii,  893 

Laws  of  Fifty-third  Congress,  second  session,  affecting  Corps  of  Engineers,  vi,  3455 

Lcttf  Charles  (tugboat),  removal  of  wreck  of i,  132 ;  ii,  906 

Leaf  River,  Miss.,  improvement  of i,  216 ;  ii,  1323 

Leon  (tug),  removal  of  wreck  of i,  182 ;  ii,  1209 

Levisa  Fork  of  Big  Sandy  River,  Ky.,  improvement  of i,  305 ;  ui,  2001 

Lewes,  Del. : 

Construction  of  pier  at i,  113;  11,850 

Improvement  of  inland  waterway  from  Chincoteague  Bay,  Va.,  to  Delaware 

Bay  near 1,123;  ii,884 

Lewis  River,  Wash.,  construction  of  bridge  at  La  Center,  across  East  Fork  of. .  1, 428 
Licking  River,   Ky.,   improvement    of,    between    Farmers    and    West    Lib- 
erty   1, 304;  III,  1992 

Little  Chute,  Wis.,  construction  of  bridge  across  lock  of  canal  at i,  429 

Little  Harbor,  N.  H.,  improvement  of  harbor  of  refuge  at i»  35,  527 

Little  Kanawha  River,  W.  Va. : 

Improvement  of i,  307;  iii,  2006 

Operating  and  care  of  lock  and  dam  on I,  307;  iii,  2007 

Little  Pedee  River,  8.  C,  improvement  of 1, 169 ;  ii,  1074 

Little  Pigeon  River,  Tenn.,  improvement  of 1, 277;  ill,  1800 

Little  Rock,  Ark.,  construction  of  bridge  across  Arkansas  River i,  425 

Little  Rock  Bridge  and  Terminal  Railway  Company,  bridge  of f  i,  4^ 

Little  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at . .  .• 1, 386 ;  iv,  2470 

Liverpool  (East),  Ohio,  construction  of  bridge  across  Ohio  River i,  425 

Livingston  Point,  Ky .,  preservation  of i,  275 ;  ui,  1798 

Locks  and  dams.     See  Canals. 

Lockwoods  Folly  River,  N.  C,  improvement  of 1, 166;  ii,  1056 

Logstown,  Pa.,  removal  of  wrecks  in  Ohio  River  at i,  289 ;  ni, : 
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Long  Island,  cbannol  between  Nixs  Mate  and.     See  Boston  Harbor,  Mass. 

Long  Island  Soun<l,  removal  of  wrecks  in i,  82,  712, 714 

Long  Sand  Shoal,  Long  Island  Sound,  removal  of  wreck  near i,  82, 714 

Lookout,  Cape,  light-  house,  removal  of  wrecks  near i,  168 ;  ii,  1065 

Loreauville,  La. ,  construction  of  bridge  across  Bayou  Teche  near I,  429 

Louisa,  Ky.,  construction  of  lock  and  dam  in  Big  JSandy  Kiver  near.,  i,  305;  iii,  1992 

Louisville  and  l*ortland  Canal,  Ohio  River,  operating  and  care  of i,  295 ;  in,  1935 

Louisville,  Ky..  Falls  of  Ohio  Kiver  at: 

Improvement  of i,293;  ill,  1929 

Improvement  of  Indiana  Chute i,  295 ;  iii,  1933 

Operating  and  care  of  Louisville  and  Portland  Canal J,  295 ;  iii,  1935 

Lower  Chipola  River,  Fla.,  improvement  of i>  197 ;  ii,  1252 

Lower  Macliodoo  Creek,  Va.,  improvement  of i,  141 ;  ii,  950 

Lubec  Channel,  Me.,  improvement  of i,  21, 491 

Ludington  Harbor,  Mich.,  improvement  of i,  348 ;  i v,  2220 

Lulu  (schooner),  removal  of  wreck  of i,  152 ;  ii,  987 

Lumber  River,  N.  C.  and  S.  C,  improvement  of i,  169 ;  ii,  1071 

Lynn  Harbor,  Mass.,  improvement  of i,  42, 545 

M. 

McClary ,  Fort,  reservation.  Me.,  site  for  fortification i,  13 

McHenry,  Fort,  Md.,  sea  wall  at 1, 14 

Mclntyre,  Fla.,  alteration  of  bridge  obstructing  Ocklochonee  River i,  431 

Machodoc  (Lower)  Creek,  Va.,  improvement  ol' i,  141 ;  ii,  950 

Mackeys  Creek,  N.  C,  improvement  of i,  155 ;  ii,  995 

Mavon,  Bayou,  La.,  improvement  of i,  244 ;  iii,  1479 

Maiden  River,  Mass.,  improvement  of i,  43, 547 

Mannsquan  River,  N.  J.,  improvement  of 1, 107, 822 

Manatee  River,  Fla.,  improvement  of 1, 192 ;  ii,  1238 

Manchac,  Bayou,  La.,  improvement  of i,  1?22 ;  in,  1354 

Manchester  Harbor,  Mass.,  improvement  of i,  41, 542 

Manistee,  Mich.,  constrnction  of  bridge  across  Manistee  River  by  cit}*  of i,  427 

Manistee  Harbor,  Mich.^  improvement  of i,  348  j  iv,  2223 

Manistee  River,  Mich.,  construction  of  bridge  at  Manistee i,  427 

Manistiqne,  Mich.,  improvement  of  harbor  at i,  315 ;  iv,  2042 

Manitowoc  Harbor,  Wis.,  improvement  of i,  323 ;  iv,  2072 

Manokin  River,  Md.,  improvement  of i,  130 ;  ii,  901 

Maps,  military  and  other i,  443 

Marcus  Hook,  Pa.,  improvement  of  ice  harbor  at i,  112 ;  ii,  848 

Marquette,  Mich.,  improvement  of  harbor  at i,  313 ;  I v,  2035 

Marthas  Vineyard,  Mass. : 

Improvement  of  inner  harbor  at  Edgartown i,  51, 576 

Removal  of  wreck  near i,  63,  619 

Martins  Ferry,  Ohio,  establishment  of  harbor  lines  in  Ohio  River i,  423;  in,  1894 

Maryland  (steamer),  removal  of  wreck  of i,  118 ;  ii,  862 

Mattaponi  River,  Va.,  improvement  of i,  144 ;  ii,  966 

Mattawan  Creek,  N.  J .,  improvement  of i,  104, 816 

Maumee  Bay,  Ohio.     See  Toledo  Harbor. 
Manmee  River,  Ohio.     See  Toledo  Harbor. 

Maurice  River  Cove,  Delaware  Bay,  removal  of  wreck  in ii,  862 

Menoniineo  Harbor,  Mich,  and  Wis.,  improvement  of i,  316;  iv,  2045 

Menominee  River,  Mich,  and  Wis.,  improvement  of i,  316 ;  iv,  2047 

Mermen  tan  River  and  tributaries,  La.,  improvement  of i,  227 ;  iii,  1372 

Merrimac  River,  Mass.: 

Bridge  between  Haverhill  and  Bradford  obstructing,  alteration  of i,  430 

Improvement  of i,  37,  532 

Messer,  Laura  E.  (schooner),  removal  of  wreck  of i,  63,  617 

Metro])olitaa  West  Side  Elevated  Railroad  Company,  bridge  of i,  427 

Mianns  River,  Conn.,  improvement  of i,  75,  681 

Michigan  City  Harbor,  Ind.,  improvement  of i,  337 ;  i v,  2188 

Michigan,  Lake: 

See  also  Northern  and  Northwestern  lakes. 

Dredging  harbors  on  east  coast  of iv,  2237 

Water  levels i,441;  vi,  3430,  3435 

Middle  (Iround  (Outer),  Chesa])eako  Bay,  removal  of  wreck  on i,  152 ;  ii,  987 

Mifflin,  Fort,  Pa.,  sale  of  Government  laud  on  Delaware  River  in  vicinity  of.     i,  461 

Milford  Harbor,  Conn.,  improvement  of i,  70, 650 

Military  and  other  maps i,  443 
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Military  ilcpnrtments,  Burveys,  reconnaissances,  and  explorations  in.,  i,  443;  vi,  3451 
Mill  Crook,  Cincinnati,  Ohio,  examination  and  survey  for  ice  harbor  at  month 

of 1,289;  ni,1890 

Milton  (barge),  removal  of  wreck  of i,  95, 78S 

Milwaukee,  Wis. : 

Improvement  of  harbor  at i,326;  iv,209i 

Improvement  of  harbor  of  refuge  at  Milwaukee  Bay i,  325 ;  i v,  2081 

Milwaukee  Bay,  Wis.,  improvement  of  harbor  of  refuge  at i,  325 ;  iv,  2081 

Miues,  submarine ^ i,  6 

Miu^o  Creek,  S.  C,  improvement  of i,  170;  ii,  1081 

Mining  casemates i,  6 

Mining,  hydraulic,  in  California i,421;  vi,3169 

Minnesota  River,  Minn.,  improvement  of i,  267 ;  in,  1725 

Mispilliou  River,  Del, : 

Improvement  of •. i»122;  ii,  881 

Removal  of  wreck  in i,  132;  ii,  906 

Mississippi  River: 

Bridge  at  Red  Wing,  Minn.,  construction  of i,  425 

Bridge  at  South  St.  Paul,  Minn.,  construction  of i,  425 

Des  Moines  Rapids,  improvement  of i,  263 ;  iii,  1683 

Des  Moines  Rapids  Canal  and  dry  dock,  operating  and  care  of.,  i,  263;  iir,  1684 

Falls  of  St.  Anthony,  Minn.,  improvement  above i,  264 ;  in,  1693 

Gauging,  and  tributaries i,  250 ;  in,  1523 

Ganging,  at  St.  Paul,  Minn i,269;  111,1732 

Minneapolis  to  Missouri  River,  improvement  from i«  262 ;  ni,  1639 

Minneapolis  to  St.  Paul,  construction  of  looks  and  dams  from in,  1640, 1681 

Ohio  River,  improvement,  surveys,  etc. ,  below i,  420 ;  v,  2697 

Ohio  and  Missouri  rivers,  improvement  between i,  256 ;  ill,  1577 

Plaquemine,  Bayou,  La.,  prevention  of  caving  at  mouth  of i,  232 ;  ui,  1385 

Quincy  Bay,  111.,  improvement  of 1,262;  ui,  16:59 

Reservoirs  at  headwaters  of i,  264 ;  ni,  1696 

Reservoirs  at  sources  of,  surveys  for ^ lu,  1736 

St.  Louis,  Mo.,  improvement  at i,  238 ;  in,  1615 

Snag  boats  and  dredge  boats  on  upper  river,  operating i,  261 ;  in,  1627 

Snags  and  wrecks  iuUower  river,  removing " i,  256 ;  in,  1567 

South  Pass,  inspection  of  improvement  of it  20, 219 ;  in,  1333 

Walnut  Bend,  Ark.,  examination  for  prevention  of  out  into  St.  Francis 

River i,225;  in,  1560 

Mississippi  River  Commission i,  420 ;  v,  2697 

Mississippi  Sound,  removal  of  wreck  in i,  232 ;  in,  1384 

Missouri,  Departuieut  of  the,  report  of  engineer  officer i,  443 ;  vl,  3451 

Missouri  River: 

Bridge  at  Yankton,  S.  Dak.,  construction  of i,  4^ 

Establishment  of  harbor  lines  at  Kansas  City i,  423 ;  vi,  3159 

Exami nation  of,  between  Three  Forks  and  C«anyon  Ferry,  Mont.,  to  deter- 
mine availability  of  water  power  Iy272;  111,1775 

Improvement  of,  above  Sioux  City,  Iowa i,  270;  iir,  1739 

Improvement  of,  etc.,  below  Sioux  City,  Iowa i,  421 ;  vi,  3075 

Removing  snags  above  Sioux  City,  Iowa i,  271 ;  in,  1772 

Missouri  River  Commission i,  421;  vi,307a 

Mitchell,  Katie  (schooner),  removal  of  wreck  of i,  63, 616 

Mobile,  Ala.,  alteration  of  bridge  across  Three-  Mile  Creek,uear i,  430 

Mobile  and  Birmingham  Railway  Company,  bridge  of i,  430 

Mobile  and  Dauphin  Island  Railroad  and  Harbor  Company,  bridges  of i,  426 

Mobile  Harbor,  Ala.,  improvement  of * i,  210;  ii,  1301 

Mobile  River,  Ala.,  removal  of  wreck  iu i,  219;  ii,  1332 

Mokelumue  River,  Cal.,  improvement  of i,  399;  iv,  2531 

Monomoy  Beach,  Mass.,  removal  of  wreck  near I,  ^,  618 

Mononioy  life-saving  station,  Mass.,  removal  of  wreck  near 1, 62, 607 

Monomoy  Point,  Mass.,  removal  of  wrecks  at  and  near i,  62,  63, 606, 608 

Monomoy  Point  light-house,  Mass.,  removal  of  wrecks  near i»  63, 616, 617 

Monouc:ahcla  River,  W.  Va.  and  Pa.: 

Bridge  at  Pittsburg,  Pa.,  construction  of i.  426 

Construction  of  locks  and  dams  on 1,290;  in,  1903 

Improvement  of .' i,290;  111,1903 

Operating  and  care  of  locks  and  dams  Nos.  8  and  9 1, 291 ;  in,  1908 

Purchase  of  Lock  and  Dam  No.  6 it  291;  ur,191I 

Purchase  of  Lock  and  Dam  No.  7 1, 291 ;  in,  1911 

Monroe,  Fort,  Va,,  water  supply  at , I,  14 

Monroe  Harbor,  Mich i,  368 ;  i  v,  2383 
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Monroe,  Loring  (canal  boat),  removal  of  wreck  of i,  132 ;  ii,  907 

Montgomery,  Ala.,  construction  of  bridge  across  Alabama  River  near i,  425 

Montgomery  Bridge  Company,  bridge  of i,  425 

Moon,  IV,  H.  (dredge),  removal  of  wreck  of i,  232 ;  in,  1383 

Moosabec  Bar,  Me.,  improvement  of i,  21, 492 

Morri8t4)wn,  N.  Y.,  construction  of  bridge  across  St.  Lawrence  River i,  425 

Mortar  batteries i,  5, 11, 12 

Mortar  platforms i,  12 

Mount  Calvert,  Md.,  construction  of  bridge  across  Patnxent  River i,  428 

Mount  Desert,  Me.,  construction  of  breakwater  from  Porcnpino  Island  to. . .  i,  23, 496 

Mount  Pleasant  and  Sea  view  Railroad  Company,  bridge  of i,  431 

Mount  Pleasant  shore,  Charleston  Harbor,  S.  C,  improvement  of i,  172;  ii,  1101 

Mount   Vernon  (schooner),  removal  of  wreck  of,  in  Maurice  River  Cove,  Dela- 
ware Bay....' .' 11,862 

Mount  Vernon  (schooner),  removal  of  wreck  of,  in  Root  River,  Wis.,  i,  330;  iv,  2124 

Mnrdcrkill  River,  Del.,  improvement  of i,  121 ;  ii,  879 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of i,  284 ;  in,  1828 

Muskegon  Harbor,  Mich.,  improvement  of i,  345 ;  i v,  2211 

Muskingum  River,  Ohio: 

Construction  of  ice  harbor  at  month  of i,  288 ;  iii,  1874 

Imi>rovement  of i,288;  in,  1875 

Operating  and  care  of  locks  and  dams  on i,  289 ;  in,  1876 

Mystic  River,  Conn.,  improvement  of i»  64, 622 

Mystic  River,  Mass.,  improvement  of i,  43, 547 

N.  and  W.  .^o.  4  (barge),  removal  of  wreck  of i,  62, 612 

Nanseuiond  River,  Va.,  improvemen  fc  of i,  148 ;  n,  978 

Nantasket  Beach  Channel,  Mass.    See  Boston  Harbor. 

Nantucket,  Mass.,  improvement  of  harbor  of  refuge  at i,  50, 573 

Nantucket  Souiifl,  Mass.,  removal  of  wrecks  in  and  near i,  62,  (»3,  604,  612,  020 

Napa,  Cal.,  establishment  of  harbor  lines i,  424 ;  i v,  2522 

Napa  River,  Cal. : 

Establishment  of  harbor  lines  at  Napa it  424 ;  i v,  2522 

Improvement  of i,303;  iv,2507 

Narragausett  Bay,  R.I; 

Defense  of - i,6,7 

Improvement  of 1,56,589 

Narraguagus  River,  Me.,  improvement  of i,  22, 494 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  improvement  of i,  392 ;  iv,  2499 

Natalbany  River,  La.,  improvement  of i»22l;  in,  1353 

Nautilus  Shoal,  Chesai)eake  Bay,  removal  of  wreck  on i,  152 ;  n,  987 

Navigable  waters,  construction  of  bridges  across i,  20, 424 

Navigation,  bridges  obstructing,  action  upon i,  20, 430 

Neches  River,  Tex.,  improvement  of i,  232 ;  in,  1381 

Nehaleni  Bay,  Oreg.,  improvement  of  entrance  to i,  407 ;  i v,  2588 

Neuse  River,  N.  C: 

Improvement  of i,  159 ;  ir,  1027 

Improvement  of  waterway  between  Beaufort  Harbor  and i,  159;  n,  1030 

New  Bedford  Harbor,  Mass.,  improvement  of i,  53, 582 

New  Castle,  Del.,  improvement  of  ice  harbor  at '>  110 ;  n,  873 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters  in i,  69, 646 

Improvement  of i»  68,  642 

Removal  of  wreck  in 1,82,712 

New  Jersey,  channel  between  Staten  Island  and,  improvement  of i,  98, 799 

New  River,  N.  C: 

Improvement  of i,  162 ;  ii,  1037 

Improvement  of  waterway  between  Beaufort  Harbor  and ^101;  n,  1034 

Improvement  of  waterway  between  S  wansboro  and i»  161 ;  n,  1037 

New  River,  Va.  and  W.  Va.,  improvement  of i,  301 ;  in,  1965 

New  York  Central  and  Hudson  River  Railroad  Company,  bridge  of i,  430 

New  York  Harbor,  N.  Y. : 

Arthur  Kill,  improvement  of i,  97,  798 

Bay  Ridge  Channel,  improvement  of i,  91, 764 

Bcdlocs  Island,  sea  wall  at i,  14 

Buttermilk  Channel,  improvement  of i,  90, 761 

Channel  between  Staten  Island  and  New  Jersey,  improvement  of i,  98, 799 

Davids  Island,  sea  wall  and  embankment  at i,  14 
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New  York  Harbor,  N.  Y. — Con  tinned. 

Defense  of 1,5,6,7,447,449 

Eaat  Kiver  and  Hell  (tate,  improveineu t  ot i,  87, 751 

Governors  Island,  seawall  and  embankmeut  at i,  14 

Gowanus  Bay,  improvement  of 1, 91, 764 

Gowauiis  Creek  Channel,  improveuient  of , 1,91,764 

Harbor  lines  in  Harlem  River,  modification  of 1,422,786 

Harlem  River,  improvement  of 1, 86,  741 

Harlem  River,  modification  of  barbor  lines  in 1,422,786 

Improvement  of 1, 92, 770 

Red  Hook  Channel,  improvement  of 1, 91, 764 

Sea  walls  and  embankments i,  14 

Supervision  of i,420;  IV, 2681 

Wrecks,  removal  of *. 1,95,785,786 

Newborn,  N.C.: 

Bridge  obstructing  Trent  River,  alteration  of i,  431 

Improvement  of  waterway  between  Beaufort  Harbor  and i,  159;  ii,  1030 

Newburyport  Harbor,  Mass.,  improvement  of i,  36, 529 

Newport  Harbor,  R.  I.,  improvement  of i,  57, 593 

Newport  River,  N.  C,  improvement  of  waterway  via i,  159;  ii,  1030 

Newtown  Creek,  N.  Y.,  improvement  of i,  89, 757 

Niagara  Falls,  N.  Y.,  improvement  of  Niagara  River  to i,  381 ;  iv,  2447 

Niagara  River,  N.  Y. : 

Kstablishment  of  harbor  lines  at  Squaw  Island i,  424 ;  I v,  2452 

Improvement  of,  from  Tonawanda  to  Port  Day  (Niagara  Falls) . .  i,  381 ;  iv,  2447 

Improvement  of  Tonawanda  Harbor  and i,  381 ;  i v,  2444 

Nixs  Mate,  channel  between  Long  Island  and.    See  Boston  Harbor,  Mass. 

Nomini  Creek,  Va.,  improvement  of i,  140;  ii,  948 

Nooksack  River,  Wash.,  improvement  of  (Puget  Sound  and  tributaries),  i,  412;  iv,  2619 
Norfolk  Harbor,  Va. : 

Improvement  of,  and  approaches i,  146 ;  ii,  973 

Improvement   of   approach  to,  between  Lambert  Point  and  Fort  Nor- 
folk   % 1,147;  11,977 

Improvement  of  waterway  between  Albemarle  Sound  and i,  151 ;  ii,  983 

Norfolk,  Va.,  improvement  of  approacb  to  U.  S.  navy-yard  at i,  147;  ii,  977 

Norfolk  (West),  Va.,  construction  of  bridge  across  Western  Branch  of  Eliza- 
beth River i,429 

North  East  (Cape  Fear)  River,  N.  C,  improvement  of i,  163 ;  ii.  1040 

North  Landing  River,  Va.  and  N.  C,  improvement  of i,  152 ;  ii,  986 

Nortliern  and  Northwestern  Lakes: 

Charts,  correcting,  printing,  and  issuing  of i,  438, 440 ;  vi,  3315 

Estimates i,  441 

Improvement  of  channels  in  connecting  waters  of i,  361 ;  iv,  2261 

Raft-towing  on,  and  connecting  waters i.  368 ;  iv,  2378 

Surveys 1,437:  vi,3315 

Water  levels i,441;  vi,  3319, 3430 

Northwestern  Elevated  Railroad  Company,  bridge  of 1, 428 

Nor  tons  Creek,  N.  Y.,  construction  of  bridge  at  Hempstead 1, 427 

Noxubee  River,  Miss.,  improvement  of i,  214 ;  ii,  1318 

O. 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of i,  383;  iv,2451 

Oakland  Harbor,  Cai. : 

Establishment  of  barbor  lines i,424;  iv,2505,2506 

Improvement  of i,  392 ;  iv,  2501 

Obion  River,  Tenn.,  improvement  of 1, 273;  III,  1785 

Obstructions  to  navigation,  action  upon  bridges  constituting i,  20, 430 

Occoquan  Creek,  Va.,  improvement  of 1, 138 ;  ii,  941 

Occupancy  of  structures  built  by  the  United  States i,  20, 431 ;  vi,  3189 

Ocean  Traveller  (schooner),  removal  of  wreck  of i,  62, 606 

Ocklawaha  River,  Fla.,  improvement  of i,  187 ;  ii,  1221 

Ocklochonee  River,  Fla.,  alteration  of  bridge  obstructing,  at  Mclntyre i,  431 

Ocmnlgee  River,  Ga.,  improvement  of i,  179;  ii,  1181 

Oconee  River,  Ga.,  improvement  of .i,  179 ;  ii,  1175 

Oconto  Harbor,  Wis. : 

Modification  of  harbor  lines 1,424;  iv,2124 

Improvement  of ii  317 ;  iv,  2049 

Ocracoke  Inlet,  N.  C,  improvement  of i,  165 ;  ii,  996 
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Office  of  the  Chief  of  Engineers 1,444 

IMt  Officers  of  Corps  of  Engineers.    See  Corps  of  Engineers. 

Ogdensburg  Harbor,  N.  Y.,  improvement  of. i,  389;  IV, 2491 

Ohio  Kiver: 

Beaver  River,  Pa.,  construction  of  dam  below i,  287 ;  in,  1870 

Bridge  at  East  Liverpool,  Ohio,  construction  of t i,  425 

Dam  No.  2,  location  of i,  287 

Davis  Island  Dam,  operating  and  care  of i,  287 ;  lu,  1867 

Falls  of,  Louisville,  Ky.,  improvement  of i,293;  in,  1929 

Harbor  lines  between  Martins  Ferry  and  Bellaire,  Ohio,  establishment 

of 1, 423;  III,  1894 

Ice  harbor  at  month  of  Muskingum  River,  construction  of 1, 288 ;  in,  1874 

Ice  harbors  at  mouths   of   Crawfish  and  Mill  creeks,  Cincinnati,  Ohio, 

examination  and  survey  for i,  289 ;  in,  1890 

Improvement  of i,  285;  in,  1836 

Indiana  Chute,  improvement  of 1,295;  in,  1933 

Louisville  and  Portland  Canal,  operating  and  care  of I,  295 ;  in,  1935 

Snagboat  on,  operating i,  287 ;  in,  1864 

Wrecks  in,  removal  of i,289;  in,  1889 

Olcott  Harbor,  N.  Y.,  improvement  of i,382;  iv,2450 

Old  Chatham  Roads,  Mass.,  removal  of  wreck  in 1,63,613 

Olympia.  Wash.,  improvement  of  harbor  at i,  411 ;  iv,  2606 

Onancock  Harbor,  Va.,  improvement  of i,  130;  n,  902 

Ontario,  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Water  levels i,441;  vi,  3430, 3436 

Ontonagon,  Mich.,  improvement  of  harbor  at i,  311 ;  iv,  2026 

Orange  County,  Tex.,  construction  of  bridge  across  Cow  Bayou  by 1,426 

Osage  River,  Mo.,  improvement  of i,  260;  in,  1620 

Oswego  Harbor,  N.  Y.,  improvement  of i,386;  iv,2476 

Otter  Creek,  Vt.,  improvement  of i,391;  iv,2497 

Ouachita  River,  Ark.  and  La.,  improvement  of i,  241 ;  ni,  1455 

Outer  Middle  Ground,  Chesapeake  Bay,  removal  of  wreck  on i,  152 ;  n,  987 


Paducah,^  Ky.,  preservation  of  Livingston  Point,  near i,  275:  ui,  1792 

Pamlico  River,  N.  C,  improvement  of 1, 156 ;  ii,  1019 

Pamunkey  River,  Va.,  improvement  of i,  145 ;  ii,  968 

Panther  (steamer),  removal  of  wreck  of i,  82, 713 

Parkers  River,  Mass.,  removal  of  wreck  near i,  63, 620 

Pascagoula  River,  Miss.,  improvement  of i,  215 ;  ii,  1319 

Pasquotank  River,  N.  C,  improvement  of 1, 154 ;  n,  994 

Passaic  County,  N.  .J.,  construction  of  bridge  across  Passaic  River  at  Passaic  by.  i,  428 

Passaic,  N.  J.,  construction  of  bridge  across  Passaic  River i,  428 

Passaic  River,  N.  J. : 

Above  Newark,  improvement  of 1, 100, 802 

Below  Newark,  improvement  of i,  99, 801 

Bridge  at  Passaic,  construction  of 1,428 

Improvement  of 1, 99, 801 

Patapseo  River,  ^Id. : 

Impro venieii t  of,  and  channel  to  Baltimore i,  132 ;  n,  909 

Improvement  of  channel  to  Curtis  Bay i,  133 ;  n,  914 

Patchoi^ne  River,  N.  Y. : 

Establishmor t  of  harbor  lines - i,  422, 719 

Improvement  of 1 i,  81, 705 

Patuxent  River,  Md. : 

Bridge  at  Mount  Calvert,  constraction  of i,  428 

Improvemeut  of 1,141;  n,953 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of i,  60, 600 

Pawtucket  River,  R.  I. : 

Improvement  of 1, 55, 587 

Removal  of  wreck  in i,  63, 620 

Pawtucket,  R.  I.,  removal  of  wreck  at i,  63, 620 

Pearl  River,  Miss.,  improvement  of: 

Below  Jackson i,  217;  ii,  1326 

Between  Jackson  and  Carthage i,  217 ;  n,  1328 

Between  Carthage  and  Edinburg i»218;  u,  1^ 

Pease  Creek,  Fla.,  improvement  of 1,191;  n,  T 

ENG-  94 2 


Digitized  by  VjOOQ IC 


18  INDEX. 

Pelican  (schooner),  removal  of  wreck  of i,378;  iv,  8426 

Pennypack  Creek,  Pa.,  construction  of  bridge  across,  at  Philadelphia i,  429 

Penobscot  River,  Me.,  improvement  of i,  24, 499 

Pensacola  Harbor,  Fla. : 

Defense  of 1,6,10,11 

Improvement  of i,  203 ;  ii,  1268 

Pensaukeo  Harbor,  Wis.,  improvement  of 1, 318 ;  iv,  2052 

Pentwater  Harbor,  Mich.,  improvement  of 1, 347 ;  iv,  2218 

Perit  (steamer),  removal  of  wreck  of i,  49, 568 

Pn-rere,  Aaa  H,  (schooner),  removal  of  wreck  of i,  63, 618 

Petaluma  Creek,  Cal.,  improvement  of 1, 400 ;  i v,  2.538 

Petit  Jean  River,  Ark.,  improvement  of i,253;  in,  1546 

Petoskey  Harlwr,  Miob.,  improvement  of i,  353;  i v,  2235 

Philadelphia,  Pa.,  construction  of  bridge  across  Pennypack  Creek  by  city  of.,  i,  429 
Philadelphia  Harbor,  Pa. : 

Efitablishment  of  harbor  lines i,423;  ii,  864 

Defense  of 1,6,9,11 

Improvementof 1,108,110;  11,827,836 

Mifflin,  Fort,  sale  of  Goverinn  \\\.  l:md  in  vicinity  of i»  461 

Piers  bnilt  by  the  United  States,  occupancy  or  injury  of i,  20, 431 ;  vi,  3189 

Pigeon  bnyous.  La. ,  impro vejiieut  of i,  224 ;  in,  1361 

Pittsburg,  Pa. : 

Bridge  across  Monongahela  River,  construction  of,  by  city  of i,  426 

Davis  Inland  Dam,  Ohio  River,  near,  operating  and  care  of '^287;  in,  1867 

Herr  Island  Dam,  Allegheny  River,  near,  construction  of 1^292;  in,  1918 

Wrecks  in  Ohio  River  below,  removal  of i|289;  in,  1889 

Plaquemine,  Bayou,  La. : 

ImprovemeJDt  of i,224;  in,  1361 

Prevention  of  caving  at  mouth  of i,232;  in,  1385 

Platforms,  gun  and  mortar i,  12 

Plattflbnrg  Harbor,  N.  Y.,  improvement  of 1,390;  iv,2496 

Plymouth  Harbor,  Mass. .  improvement  of i,  47, 560 

Point  Breeze,  Schuylkill  River,  removal  of  wreck  below i,  118 ;  ii,  862 

Point  J  udith,  R.  I.,  improvement  of  liarbor  of  refuge  at i»  58,  596 

I'oint  San   Pablo,   Cal.,   establishment  of  harbor    lines    in    San    Francisco 

Bay  at 1,424;  iv,2505 

Pollock  Rip  Channel,  Mass.,  removal  of  wreck  in :  i,  62,  604 

Pontchartrain,  Lake,  La.,  removal  of  wreck  in 1,232;  in,  1383 

Pontchatonla  River,  La.,  improvement  of i,  221 ;  in,  1352 

Popes  Island,  Va.,  removal  of  wreck  oft* ii,  907 

Porcupine  Island,  Me.,  construction  of  breakwater  from  Mount  Desert  to. .  i,  23,  A^* 

Port  Chestt  r  Harbor,  N.  Y.,  improvement  of i,  76,  6&* 

Port  Clinton  Harbor,  Ohio,  improvement  of 1, 370 ;  iv,  2394 

Port  Day,  N.  Y.,  improvement  of  Niagara  River  to i,  381 ;  i v,  2447 

Port  Huron,  Mich.,  improvement  of  Black  River  at i,  358 ;  i  v,  2251 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of i,  78,  694 

Port  Norfolk,  Va.,  construction  of  bridge  across  Western  L.-anch  of  Elizabeth 

River r,  429 

Port  Royal  and  Augusta  Railway  Company,  bridge  of i,  429 

Port  Washington  Harbor,  Wis.,  improvement  of i,  325 ;  i v,  2079 

Portage  Lake  and  Lake  Snperior  ship  canals,  Mich: 

Improvement  of 1, 312 ;  i v,  2029 

Operating  and  care  of l,  313 ;  IV,  2029 

Portage  Lake,  Houghton  County,  Mich.,  waterway  across  Keweenaw  Point  via : 

Improvement  of 1,312;  iv,2029 

Operating  and  care  of i,  313 ;  I v,  2029 

Portage  Lake,  Manistee  County,  Mirb..  improvement  of  harbor  of  refuge 

•»t 1,350;  iv,2228 

Portagft  River,  Houghton  County,  Mich.,  waterway  across  Keweenaw  Point  via : 

Improvement  of i,  312 ;  i  v,  2029 

Operating  and  care  of i,  313 ;  i v,  2029 

Portland  Harbor,  Me. : 

Cushings  Island,  site  for  fortification 1, 13 

Defense  of \  q 

Improvement  of I,  30  514 

Improvement  of  channel  in  Back  Cove.... *.   "1 ..    ..       I  3l' 517 

Portland,  Oreg. :  ' 

Defense  of  harbor  at I  g 

Willani  ette  Ri  ver  above,  improvement  of . ....  1  *.".!*..  i  J ! ...  I " .  *i,  417 ;'  Vv  2^9 
Willamette  River  below,  improvementof 1,416;  xv' 2654 


Digitized  by  VjOOQIC 


INDEX.  19 

Potomac  River : 

Eastern  Branch  of  ( Anacostia  River),  improvement  of i,  138 ;  ii,  939 

Great  Falls,  erection  of  fish  Trays  at i,435;  vi,3224 

Great  Falls,  use  of  water  power  for  electric  lighting vi»  3^6 

Washington,  D.  C,  improvement  at i,  135;  ii,925 

Wreck  in  Washington  Channel ,  removal  of i,  145 ;  ii,  971 

Potsburg  Creek,  Fla.,  alteration  of  bridge  obstructing i,  431 

Powow  River,  Mass.,  improvement  of i,  37, 533 

Presfjue  Isle  Peninsula,  Erie  Harbor,  Pa.,  preservation  of i,  379 ;  iv,  2433 

Prescju' lie,  Mich.,  removal  of  wreck  in  harbor  of i,  361;  iv,  2257 

Providence  River,  R.  I.: 

Improvement  of i,  56, 589 

Removal  of  Green  Jacket  Shoal 1,57,592 

Removal  of  wreck  in 1,62,612 

Provincctown  Harbor,  Mass. : 

Improvement  of 1, 48, 564 

Removal  of  wreck  in i,  49,  568 

Public  buildings  and  grounds.  District  of  Columbia i,  435,  vi,  3265 

Public  works  of  the  United  States,  occupancy  or  iiyury  of i,  20, 431 ;  vi,  3189 

Pugct  Sound: 

Defense  of i,  5 

Improvement  of,  and  tributaries,  Washington i,  412 ;  i v,  2619 

Pultuey ville  Harbor,  N.  Y.,  improvement  of i,  384 ;  iv,  2460 

Q- 

Quiucy  Bay,  111.     See  Mississippi  River  improvement  between    Minneapolis  and 
mouth  of  Missouri  River. 

R. 

Racine  Harbor,  Wis. : 

Improvement  of i,  326 ;  i v,  2094 

Removal  of  wrecks  in  Root  River i,  330 ;  i v,  21 24 

Raft-lowing  on  the  Great  Lakes  and  connecting  waters i,  .368 ;  iv,  2378 

Rah  way  River,  N.  J.,  improvement  of ^ i,  101,807 

Rancocas  River,  N.  J.,  improvement  of i,  115;  ii,  854 

Rappahannock  River,  Va.,  improvement  of i,  142 ;  ii,  954 

Raritan  Bay,  N.  J.,  improvement  of i,  9-1, 780 

Raritan  River,  N.  J.,  improvement  of i,  102.  808 

Raymond y  Lizzie  (schooner),  removal  of  wreck  of i,  82,  714 

Jiaijmondy  Stephen  (schooner), "rem oval  of  wreck  of I,  63, 615 

Reconnaissances,  explorations,  and  surveys  in  military  departments  i,  443;  vi,  3451 

Red  Hook  Channel,  New  York  Harbor,  N.Y.,  improvement  of i,  91,7<>4 

Red  River,  La.  and  Ark. : 

Improvement  of i i,  2?8;  iii,  1415 

Improvement  of,  above  Fulton,  Ark i,  240 ;  iii,  1452 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improvement  of J,  2C8;  iii,  1728 

Red  Wing,  Minn.,  construction  of  bridge  across  Mississippi  River  b^-  city  of i,  425 

Redwoo/l  Creek,  Cal.,  improvement  of i,  .394 ;  i v,  -509 

Rivers  and  harbors: 

Estimates  for  examinations,  surveys,  and  contingencies  of i,  419 

Estimates  for  improvement  of i,  19 

Improvement  of i,  19 

Roanoke  River,  N.  C,  improvement  of i,  153 ;  ii,  989 

Rockland  Harbor,  Me.,  improvement  of i,  *27,  .506 

Bofjcrs  (schooner),  removal  of  wreck  of i,  62, 608 

JiokcSj  Xcllie  T.  (schooner),  removal  of  wreck  of 1, 62, 607 

Rondout  Harbor,  N.  Y.,  improvement  of i,  84, 736 

Root  River,  Wis.,  removal  of  wrecks  at  Racine i,  330 ;  i v,  2124 

Rouge  River,  Mich. : 

Improvcmeu  t  of i,  360 ;  i\\  2255 

Turning  basin  in 1,361;  iv,22r)7 

Rough  River,  Ky.,  improvement  of i,  303;  in,  1978 

Rousf?  Point,  Lake  Champlain,  N.  Y.,  breakwater  at i,  390 ;  iv,  2492 

Rumsoy,  Kj.,  reconstruction  of  Lock  No.  2,  Green  River,  at 1,302;  in,  1968 
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Sabine  Pass,  Tex.,  improvement  of  harbor  at i,  230 ;  in,  1376 

8abine  River,  Tex.,  improvement  of I,  231 ;  in,  1379 

Sacketts  Harbor,  N.  Y. ,  improvement  of  harbor  at i,  388 ;  iv,  2ASB 

8aco  River,  Me.,  improvement  of i,  32,  519 

Sacramento  River.  Cal : 

Improvement  of i,399;  iv,  2533 

Improvement  of,  and  tributaries i*421;  vi,  3174 

Sapnaw  River,  Mich. ,  improvement  of i,  355 ;  iv,  2243 

Saint  Augnstine  Harbor,  Fla.,  improvement  of 1, 187;  ii,  1223 

Saint  Clair  Flats  Canal,  Mich. : 

Improvement  of i,  365;  iv,  2371 

Operatin«j  and  care  of i,  366;  iv.2373 

Saint  Croix  River,  Me.,  improvement  of i,  20,  489 

Saint  Croix  River,  Wis.  and  Minn.: 

Improvement  of i,266;  in,  1721 

Reservoirs  at  sources  of,  surveys  for in,  1736 

Saint  Francis  River,  Mo.  and  Ark.  : 

Examination  of  Walnut  Bend,  Mississippi  River,  for  prevention  of  cut 

into  the i,  225 ;  ui,  1560 

Improvement  of,  in  Arkansas i,  255 ;  in,  1557 

Improvement  of,  in  Missouri i,  255 ;  in,  1564 

Saint  Georges  Creek,  Md.,  removal  of  wreck  in i,  145 ;  ii,  970 

Saint  Georges  River,  Md.,  removal  of  wreck  in i,  145;  u,  970 

Saint  .Johns  County,  Fla.,  bridge  of i,  431 

Saint  Johns  River,  Fla. : 

Improvement  of  (from  Jacksonville  to  the  ocean) i,  182 ;  ii,  1211 

Improvement  of  upper  river i,  185 ;  ii,  1218 

Improvement  of  VoluHia  Bar 1,186;  ii,  1220 

Saint  Joseph  Harbor,  Mich.: 

Establishment  of  harbor  line i,  424 ;  iv,  2258 

Improvement  of i,  339;  iv,  2192 

Saint  Josci>h  River,  Mich.,  improvement  of i,  340;  iv,  2197 

Sai nt  Lawrence  Railway  Company,  l)ridge  of i>  425 

Saint  Lawrence  River.  N.  Y. : 

Bridge  at  Morristown,  oonstruction  of i,  425 

Improvement  of  slioals  between  Sister  Islands  and  Cross-over  Light  i,  389 ;  iv,  2489 

Reexamination  of i,  440 ;  vi,  3428 

Saint  Louis  Bay,  Wis. ,  improvement  of i,  310 ;  i v,  2019 

Saint  Louis  Harbor,  Mo.,  improvement  of i,  258 ;  in,  1615 

Saint  Marys  Falls  Canal,  Mich. : 

Operating  and  care  of i,  363 ;  i v,  2267 

Water  levels  at  Sanlt  Ste.  Marie 1,441;  vi,  3319, 3430 

Saint  Marvs  River,  Mich. : 

Improvement  of,  at  the  falls 1,363;  iv,  2287 

Improvemen t  of  Hav  Lake  Channel i,  364 ;  i v,  2367 

Operating  and  cave  of  8t.  Marys  Falls  Canal 1,363;  I v,  2267 

Resurvey  of,  from  Wbitefish  Hay  to  Detour  light-house i,  439;  vi,  3317 

Water  levels 1, 441 ;  VI,  3319, 3430 

Saint  Paul,  Minn.,  ganging  Mississippi  River  at 1,269;  in,  1732 

Saint  Paul  (Sonth),  Minn.,  eonstniction  of  bridge  across  Mississippi  Kiver  ...   i,  425 

Salem  Harbor,  Mass.,  improvement  of i,  41,  543 

Salem  River,  N.  J. : 

Improvement  of ." 1, 116;  ii,  857 

Removal  of  wreck  in  Delaware  River  at  entrance  to 1, 118;  ii,  862 

Salkahatcbie  Kiver,  S.  C,  improvement  of i,  173;  n,  1121 

San  Bernard  River,  Tex.,  construction  of  bridge  at  Churchills  Ferry i,  426 

San  Diego,  Cal.,  defenj^e  of i,  5 

San  Diego  Harbor,  Cal.,  improvement  of i, 396;  iv,  2514 

San  Francisco  Bay,  Cal. : 

Defense  of  San  Francisco  Harbor 1, 5, 6, 10, 465 

Establishment  of  harbor  lines I,  424 ;  iv,  2505,  2506 

Improvement  of  Oakland  Harbor 1, 392;  I v,  2501 

San  Francisco  Harbor,  Cal.: 

Defense  of 1,5,6,10,465 

Establishment  of  harbor  lines i,  424 ;  iv,  2505 

Ban  Joa<iuin  River,  Cal.: 

Improvement  of i,  398 ;  iv,  2527 

Improvement  of,  and  tributaries i,  421 ;  vi,  3174 
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San  Lnis  Obispo  Harbor,  Cal.,  improvement  of i,  394 ;  i  v,  2509 

San  Pab]o,  Point,  Cal.,  establishment  of  harbor  lines  in  San  Francisco  Bay 

at 1, 424;  IV,  2505 

Sand  Heach,  Lake  Huron,  Mich.,  improvement  of  harbor  of  refuge  at.  1, 356 ;  iv,  2247 

Sandusky  Harbor,  Ohio,  improvement  of i,  371 ;  i  v,  2396 

Sandusky  River,  Ohio,  improvement  of 1, 372  j  I v,  2398 

Sandy  Bay,  Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at i,  39, 536 

Santoo  River,  S.  C,  improvement  of i,  170;  ii,  1084 

Sarasota  Bay,  Fla.,  improvement  of i,  191  ;ii,  1237 

Saugatuck  liarbor,  Mich.,  improvement  of 1, 341 ;  I  v,  2201 

Saugatuck  River,  Conn.,  improvement  of i,  73, 667 

Saugcrties  Harbor,  N.  Y.,  improvement  of i,  84, 734 

Savannah,  Florida  and  Western  Railway  Company,  bridge  of i,  426 

Savannah,   Ga.,  improvement    of   inside  route  between  Femandina,    Fla., 

and , 1,182;  ii,  1206 

Savannah  Harbor,  Ga. : 

Defense  of 1, 6, 10 

Improvement  of i,  174 ;  ii,  1129 

Removal  of  wrecks  in 1, 182 ;  ii,  1209 

Savannnh  River,  Ga. : 

Bridge  near  Augusta,  protection  of,  etc i,  429 

Improvement  of,  above  Augusta 1, 177 ;  ii,  1164 

Improvement  of,  between  Augusta  and  Savannah i,  176 ;  ii,  1158 

Improvement  of  Savannah  Harbor i,  174 ;  ir,  1129 

Removal  of  wrecks  in  Savannah  Harbor i,  182 ;  ii,  1209 

Sayville,  N.  Y.,  improvement  of  Browns  Creek i,  81,  708 

Schuylkill  River,  Pa. : 

Improvement  of I;  HI  J  n,  846 

Removal  of  wreck  in i,  118;  ii,  862 

Sale  of  Government  land  at  mouth  of,  in  vicinity  of  Fort  Miftlin i,  461 

Scituate  Harbor,  Mass.,  improvement  of 1,46,558 

Sea  Bright,  N.  J.,  establishment  of  harbor  lines  in  Shrewsbury  River  near  i,  423,  823 
Sea-f'oast  delenses.     See  Fortiiications. 

Si'a  Shore  Road  Company,  bridge  of i,  428 

Sea  wnlls i,  14 

/Shannon f  Ii.  U,  (vessel),  removal  of  wreck  of i,  62, 609 

SLeboygan  Harbor,  Wis.,  improvement  of i,  324 ;  iv,  2075 

SlieejishoadBay,  N.  Y.,  imi)rovement  of 1,96,796 

Ship  Ishuul  Harbor,  Mississippi  Sound,  removal  of  wreck  in i,  232;  in,  1384 

Shoal  Harbor,  N.J. ,  improvement  of i,  105,818 

Shovel  fill  Shoal,  Mass.,  removal  of  wreck  on i,  62, 606 

Shrewsbury  River,  N.  J. : 

KHtablishmeut  of  harbor  lines  near  Sea  Bright i,  423, 823 

Improvement  of i,  106, 819 

Silver  Springs,  Ocala  and  Gulf  Railroad  Company,  bridge  of i,  429 

Sister  Islands,  St.  Lawrence  River,  N.  Y.,  improvement  of  shoals  near,  i,  389;  iv,  2189 

Siuslaw  River,  Oreg.,  im])rovemcnt  of  mouth  of i,  405 ;  iv,  2573 

Skagit  River,  Wash.,  improvement  of  (Puget  Sound  and  tributaries),  i,  412;  iv,  2619 

Skamokawa  Creok,  Wash. ,  construction  of  bridge  across i,  429 

Smith  Island,  Delaware  River,  removal  of  wreck  above i,  117 ;  ii,  861 

Smyrna  River.  Del.,  improvement  of 1, 120 ;  ii,  876 

Snake  KiA^er,  Wash,  and  Idaho: 

Improvement  of,  between  Huntington   Bridge  and  Seven  Devils  mining 

district i,407;  iv,2589 

Improvement  of  Up])er  Columbia  River  and 1,408;  iv,  2590 

Snohomish  Countv,  Wash.,  construction  of  bridge  across  Stillaquamish  River 

by r 1,429 

Snohomish    River,     Wash.,     improvement    of    (Puget    Sound    and     tribu- 
taries)   1,412;  IV, 2619 

Snoqiialniie     River,    Wash.,    improvement    of     (Puget    Sound     and    tribu- 
taries)    1,412;  IV,  2619 

Soiitli  Chicago,  111. : 

Alteration  of  bridge  across  Calumet  River i,  430 

Construction  of  bridge  across  Calumet  River 1, 425 

South  Haven  Harbor,  Mich.,  improvement  of i,  341 ;  iv,  2198 

South  Pass,  Mississippi  River,  inspection  of  improvement  of i,  20, 219;  in,  1333' 

South  River,  N.  ,1.,  improvement  of i,  103,  813 

South  St.  Paul  Belt  Railroad  Company,  bridge  of I,  425 

South  St.  Paul,  Minn.,  construction  of  bridge  across  Mississippi  River i,425 

Southampton,  N,  Y.,  removal  of  wreck  off l,  82,  713 
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Spnyten  Diiy  vil  Creek,  N.  Y.,  reconstruction  of  bridge  across I,  480 

Squan  I?iver,  N.J.     Sec  Manasqnau  River. 

Scjuaw  Island,  N.  Y.,  establishment  of  harbor  lines i,  424 ;  iv,  2453 

Stamford  Harbor,  Conn.,  improvement  of i,  75, 677 

Staten  Island  and  New  Jersey,  improvement  of  channel  between  i,  98, 799 

Steele  Bay  on,  Miss. ,  improvement  of 1, 248 ;  ill,  1511 

Stillaguamish  Kiver,  Wash. : 

Improvement  of  (Paget  Sound  and  tributaries) i,  412 ;  i v,  2619 

(.'oust ruction  of  bridge  across i,  429 

Stillaquamish  River,  Wash.     See  Stillaguamisb  River. 

Stonington,  Conn .,  improvement  of  harbor  of  refuge  at i,  61, 602 

Structures  built  by  the  United  States,  occupancy  or  iiyury  of i,  20,  431 ;  vi,  3189 

Sturgeon  Bay,  Wis.,  construction  of  bridge  across ' i,  428 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis. : 

Improvement  of i,  319;  iv,  2056 

Improvement  of  harbor  of  refuge  at  eastern  entrance i,  321 ;  iv,  2062 

Operating  and  care  of i,320j  iv,2058 

Submarine  mines  i,  6 

Sullivans  Island,  S.  C. : 

Bridge  obstructing  cove  at,  alteration  of i,  431 

Improvement  of i,  172 ;  ii,  1101 

Site  for  fortification i,  13 

Sumpawauus  Inlet,  N,  Y.,  improvement  of ii  95, 794 

Snnkt'u  Meadow,  East  River,  N.  Y.,  removal  of  wrecks  oft' i,  95, 785,  786 

Superior  Bay,  Wis. : 

Improvement  of 1,310;  iv,2019 

Modification  of  harbor  lines i,423;  iv,2039 

Superior,  I^ake: 

Seo  also  Northern  and  Northwestern  Lakes. 

Improvement  of  waterway  across  Keweenaw  Point  from  Keweenaw 

Bay 1,312;  iv,2029 

Operating  and  care  of  waterway  across  Keweenaw  Point  from  Keweenaw 

Bay 1,313;  iv,2039 

Water  levels 1,441;  vi,  3430 

Supervisor  of  the  harbor  of  New  York 1, 420:  iv,  2681 

Surveys,  examinations,  and  contingencies  of  rivers  and  harbors,  estimates  for.  i,  419 
Surveys,  reconnaissances,  and  explorations  in  military  departments  .  i,  4i3;  vi,  3451 
Susquehanna  River,  vicinity  of  Havre  de  Grace,  Md.,  improvement  of.  i,  124;  ii,  886 
Sussex  County,  Del.,  construction  of  temporary  bridge  across  canal  connect- 
ing Chiucotcague  and  Delaware  bays  by 1, 430 

Suwance  River,  Fla.,  improvement  of 1, 195 ;  ii,  1246 

Swansboro,  N.  C,  improvement  of  waterway  between  New  River  and.  i,  161;  ii,  1037 

Swash  Channel,  Charleston  Harbor,  S,  C,  removal  of  wreck  in i,  174;  ii,  1128 

Swinomish  Slough,  Wash.,  improvement  of i,  412 ;  iv,  2611 

T. 

Tacoma,  Wash.,  construction  of  bridge  across  ship  channel  by  city  of i,  426 

Talisman  (tug),  removal  of  wreck  of ' i,  95, 785 

Tallahatchee  River,  Miss. ,  improvement  of 1, 247 ;  ui,  1508 

Tampa,  Fla.,  construction ^of  bridge  across  Hillsborongb  River i,  426 

Tampa  Bay,  Fla.,  improvement  ol 1, 193;  ii,  1241 

Tar  River,  N.  C,  improvement  of i,  156;  ii,  1019 

Tarentum,  Pa.,  construction  of  bridge  across  Allegheny  River  below i,  428 

Taunton  River,  Mass.,  improvement  of i,  54, 586 

Tchefuneto  River,  La. ,  improvement  of i,  220 ;  ui,  1349 

Tchuhi  Lake,  Miss.,  improvement  of i,  247;  iii,  1506 

Teche,  Bayou,  La. : 

Bi  i<lgo  near  Loreauville,  construction  of i,  429 

Improvement  of i,  226;  iii,  1368 

Tennessee  River: 

Improvement  of I,  273;  ill,  1787 

Improvement  of,-  above  Chattanooga,  Tenn i,  273 ;  iii,  1787 

Improvement  of,  at  Livingston  Point,  Ky 1, 275 ;  iii,  1792 

Iniprovenient  of,  below  Bee  Tree  Shoals,  Ala : 1, 274 ;  iii,  1790 

Improvement  of,  between  Chattanooga,  Tenn.,  and  foot  of  Bee 

Tree  Shoals,  Ala i,282;  lu,  1821 

Operating  and  care  of  Muscle  Shoals  Canal,  Ala 1, 284 ;  iii,  1828 

Tensas  River,  La.,  improvement  of i,  244 ;  iii,  1479 

Terrebonne,  Bayou,  La.,  improvement  of i,  223 ;  in,  1360 
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Tli«itno8  River,  Conn.,  improvement  of i,  61, 624 

Thomas,  Samuel  JV.  fschoouor),  removal  of  wreck  of i,  145 ;  ii,  970 

Three  Mile  Creek,  Ala.,  alteration  of  bridge  near  Mobile I.  430 

Thunder  Hay  Harbor,  Mich.,  improvement  of i,  354 ;  iv,  2241 

Thunder  Bay  River, Mich.,  improvement  of i,  354 ;  i v,  2241 

Tickfaw  River,  La.,  and  tributaries,  improvement  of i,  221 ;  in,  1352 

Tieondoroga  River,  N.  Y.,  improvement  of i,  391 ;  i v,  2198 

Tillamook  liay  and  Bar,  Oreg.,  improvement  of 1, 406 ;  l  v,  2.'585 

Toledo  Harbor,  Ohio,  improvement  of I,  360 ;  i v,  2385 

Tombiffbee  River,  A'a.  and  Miss.,  improvement  of I,  212 ;  ii,  1311 

Below  Demopolis,  Ala i,  212 ;  ii,  1313 

Bj'tween  Demopolis,  Ala.,  and  Columbus,  Miss i,  213;  ii,  1315 

Between  Columbus  and  Fulton,  Miss i,  213 ;  ii,  1316 

Between  Fulton  and  Walkers  Bridge,  Miss i,  214 ;  ii,  1317 

Tonawanda  Harbor,  N.  Y.,  improvement  of i,  381 ;  iv,  244-t 

Tradewater  River,  Ky.,  improvement  of i,  301 ;  iii,  1967 

Trent  River,  N.  C. : 

Bridge  obstructing,  at  Newbem,  alteration  of i.  431 

Improvement  of i,  158 ;  ii,  1025 

Trinity  River,  Tex. ,  improvement  of I,  235 ;  iii,  1401 

Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  improvement  of i,  306;  ill,  2002 

Two  Ri  vers  Harbor,  Wis.,  improvement  of i,  323 ;  i v,  2069 

U. 

Umpqna  River,  Oreg.,  improvement  of i,  404 ;  I v,  1: 569 

Undhie  (bark),  removal  of  wreck  of i,  182 ;  1 1, 1209 

United  States  Engineer  School i,  17,  468 

United  States  structures,  occupancy  or  injury  of 1, 20,  431 ;  vi,  3189 

Urbana  Creek,  Va.,  improvement  of i,  143;  ii,  9.59 

Use  of  structures  built  by  tho  United  States i,  20, 431 ;  vi,  3189 

V. 

VancDU vor,  Wash.;  jiiuproveraent  of  Columbia  River  near  . . : i»  414 ;  i  v,  2643 

Vermillion,  Bayou,  bay,  and  passes.  La.,  improvement  of i,  227;  iii,  1370 

Vermillion  Harbor,  Ohio,  improvement  of i,  373 ;  i v,  2403 

Vineyard  Haven,  Mass. : 

Improvement  of  harbor  at i,  52,  .578 

Removal  of  wrecks  in .i»  62, 609 

Vineyard  Haven  Harbor,  Mass. : 

Imj>rovement  of i,  52, 578 

Removal  of  wrecks  in i,  62, 609 

Volusia  Bar,  Fla.,  improvement  of i,  186 ;  ii,  1220 

W. 

Wal)ash  River,  Ind.  and  111. : 

Improvement  of I,  296 ;  iii,  lOli 

Improvement  of,  above  Vinconnes,  Ind i,  296 ;  in,  1946 

Improvement  of,  below  Vincennes,  Ind i,  296 ;  iii,  1943 

Wacoamaw  River,  N.  C.  and  S.  C,  improvement  of i,  168 ;  ii,  1067 

Wahkiakum  County,  Wash.,  construction  of  bridge  across  Skamokawa  Creek 

by 1,429 

Walnut  Bond,  Mississippi  River,  examination  for  prevention  of  cut  into  St. 

Francis  River 1,225;  iii,  1560 

Wappinger  Creek,  N.  Y.,  improvement  of i,  85, 740 

Wappoo  Cut,  8.  C,  improvement  of 1, 173 ;  ii,  11 16 

Wareham  Harbor,  Mass.,  improvement  of 1, 52, 580 

Warren  County,  Miss.,  construction  of  bridge  across  Big  Black  River  by 1,430 

Warrior  River,  Ala. : 

Improvement  of  (below  Tuscaloosa) 1, 212 ;  ir,  1311 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek 1, 211 ;  ii,  1310 

Warwick  River,  Md .,  improvement  of i,  127 ;  ii,  894 

Washington,  D.-C. : 

Anacostia  River,  improvement  of 1, 1^8 ;  ii,  939 

Defense  of 1,6,  10 

(treat  Falls,  Potomac  River,  use  of  water  power  for  electric  lighting  ...  vi,  3256 

Potomac  River  at,  improvement  of 1, 135 ;  ii,  925 

Public  buildings  and  grounds I,  435 ;  vi,  3265 

Washington  aqueduct 1,432;  vi,3193 
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Washington,  D.  C. — Continued. 

Washington  monument I,  435 ;  vi,  3267 

Water  supply,  increasing i,  434 ;  vi,  3222 

Washington  and  Chesapeake  Beach  Railway  Company,  bridge  of i,  428 

Washington  aqueduct,  Washington,  D.  C : i,  432 ;  vi,  3193 

Washington  Bayou,  Miss.,  improvement  of i,  24^ ;  iii,  1511 

Washington  monument,  Washington,  D.  O i,  435;  vi,  3267 

Wateree  River,  S.  C,  improvement  of i,  171 ;  ii,  1089 

Waterways : 

Between  Beaufort  Harbor  and  Newhern  (on  Neuse  River),  N.  C  ..  i,  159;  ii,  1030 

Between  Beaufort  Harbor  and  New  River 1, 161 ;  ii,  1034 

Between  Chincotea^ue  Bay,  Va.,  and  Delaware  Bay,  near  Lewes,  Del., 

construciion  of  bridge  across  canal  connecting i,  430 

Between  Chincoteague  Bay,  Va.,  and  Delaware  Bay,  near  Lewes,  Del., 

improvement  of i,  123;  ii,884 

Between  New  River  and  Swansboro i,  161 ;  ii,  1037 

Between  Norfolk  Harbor,  Va.,  and  Albemarle  Sound,  N.  C i,  151;  ii,983 

Between  Savannah,  Ga.,  and  Femandina,  Kla 1, 182 ;  ii,  1206 

From  Keweenaw  Bay  to  Lake  Superior,  across  Keweenaw  Point,  improve- 
ment of 1,312;  iv,2029 

From  Keweenaw  Bay  to  Lake  Superior,  across  Keweenaw  Point,  operat- 
ing and  care  of 1,313;  IV,  2029 

Waukeo an  H arbor,  III.,  improvement  of I,  328 ;  i  v,  2100 

WellHeet  Harbor,  Mass.,  improvement  of i,  48, 563 

West  Galveston  Bay,  Tex.,  improvement  of I,  235 ;  ill,  1399 

West  Norfolk,  Va.,  construction  of  bridge  across  Western  Branch  of  Elizabeth 

River i,429 

West  Norfolk  and  Port  Norfolk  Drawbridge  Company,  bridge  of i,  429 

Westchester  Creek,  N.  Y.,  establishment  of  harbor  lines i,  423,  790 

Westport  Point,  Mass.,  construction  of  bridge  across  East  Branch  of  Westport 

River 1,429 

Westport  River,  Mass.,  construction    of  bridge    across    East    Branch  of,  at 

Westport  Point I,  429 

Weymouth  River,  Mass.,  improvement  of 1, 45,  556 

WhitCj  Harry  (schooner),  removal  of  wreck  of 1, 82j  711 

AVliite  Lake  Harbor,  Mich.; improvement  of 1,346;  iv,2215 

White  River,  Ark.,  improvement  of 1, 253 ;  ill,  1547 

White  River,  Ind.,  improvement  of i,  297;  iii,  1948 

Whitehall  Harbor,  N.  Y.,  improvement  of i,392;  iv,2499 

Wicomico  River,  Md.,  improvement  of i,  129 ;  ir,  899 

WiUJJire  (schooner),  removal  of  wreck  of i,  49, 568 

Willamette  River,  Oreg. : 

Defense  of  Portland i,  5 

Improvement  of,  above  Portland i,  417 ;  i v,  2659 

Improvement  of,  below  Portland i,  416 ;  i v,  2654 

Willa]>a  River  and  Harbor,  Wash.,  improvement  of i,  409 ;  iv,  2595 

Willets  Point,  N.  Y. : 

Engineer  Depot i,  18, 474 

Post  of 1,17,467 

Wilmington  and  Woldon  Railroad  Company,  bridge  of i,  426 

Wilmington  Harbor,  Cal.,  improvement  of i,  395;  iv,  2511 

Wilmington  Harbor,  Del.,  improvement  of i,  118;  ii,  870 

Wilmington  Harbor,  N.  C. : 

Defense  of i,  6 

Improvement  of  Capo  Fear  River  above 1, 164 ;  ii,  1044 

Improvement  of  Cape  Fear  River  at  and  below i,  164 ;  ii,  1047 

Removal  of  wreck  in i,  168 ;  li,  1065 

Wilson  Harbor,  N.  Y.,  improvement  of i,  382 ;  iv,  2448 

Wilsons  Point  Harbor,  Conn.,  improvement  of i,  73, 671 

Wintlirop  Harbor,  Mass.,  improvement  of 1,43,517 

Winyaw  Bay,  S.  C,  improvement  of i,  167 ;  n,  1059 

Wisconsin  Central  Railroad  Company,  bridge  of i,  427 

Wisconsin  River,  Wis.,  surveys  for  reservoirs  at  sources  of ui,  1736 

Withlacoocliee  River,  Fla. : 

Bridge  at  Dnnnellon,  construction  of i,  42.1 

Improvement  of 1, 193 ;  ii,  1212 

Wolf  River,  Wis.,  construction  of  bridge  at  Gills  Landing 1,427 

Wrecks,  removal  of 1, 19 

Ashley  River,  S.  C 1.174;  if,  1128 

Ashtabula  Harbor,  Ohio I,  378 ;  IV,  2426 
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WrockB,  removal  of— Continued. 

Barnegat  Light.  N.  J.,  opposite i,  117;  ii,861 

Big  Pigeon  Bayou,  La 1,232;  in,  1383 

Block  Island  8ound,  R.I 1,82,711 

Brandy  wine  Creek,  Del i,132;  ii,  907 

Bridesburg,  Pa 1,117;  ii,861 

Brigantine  Shoal,  N.  J 1,117;  ii,861 

Browns  Ledge,  Mass. ,  near 1, 63, 619 

Cape  Fear  River,  N.  C.,  in  and  near  mouth  of i,  168 ;  ii,  1065 

Charles,  Cape,  Va.,  at i,152;  ii,987 

Charleston  Harbor,  S.C i,174;  ii,  1128 

Chatham,  Mass. ,  near i,  62, 611 

Chatham  Bar,  Mass 1,49,568 

Chatham  Harbor,  Mass Ij  49, 568 

Chatham  Roads  (Old),  Mass 1,63,613 

Chesapeake  Bay 1,132,152;  11,906,987 

Christiana  River,  Del 1.132;  ii,906 

Delaware  Bav,  in Ii,  862 

Delaware  River,  Pa.  and  N.  J 1,117,118;  ii,  861, 862 

East  River,  N.Y 1,95,785,786 

Elizabeth  River,  N.  J 1,108,823 

Faiilkners  Island,  Long  Island  Sound,  near i,  82, 712 

Gedney  Channel,  New  York  Harbor 1,95,785 

Grand  River,  La i,232;  ill,  1383 

Handkerchief  light-ship,  Mass.,  near i,  62, 612 

Hattoras,  Capo,  N.C.,  near 1,168;  ii,  1065 

Hyannis  Harbor,  Mass 1,63,614,615,616 

Kent  Island,  Chesapeake  Bay,  off i,  132;  ii,  906 

Logstowu.  Pa 1,289;  in,  1889 

Long  Island  Sound,  in 1,82,712,714 

Long  Sand  Shoal,  Long  Island  Sound,  near i,  82, 714 

Lookout,  Cape,  light-house,  near ". i,  168 ;  ii,  1065 

Maurice  River  Cove,  Delaware  Bay,  in ii,  863 

Mispillion  River,  Del i,132;  n,906 

Mo^)ilo  River,  Ala i,219;  ii,  1332 

Monomoy  Beach,  Mass.,  near i,  63,  618 

Monomoy  life-saving  station,  Mass.,  near i,  G2, 607 

Monomoy  Point,  Mass.,  at  and  near i,  62, 63, 606,  608 

Monomoy  Point  light-house,  near i,  63,  616, 617 

Nantucket  Sound,  Mass.,  in  and  near 1, 62,  63,  604, 612, 620 

Nautilus  Shoal,  Chesapeake  Bay,  on i,  152;  n,  987 

New  Haven  Harbor,  Conn i,  82,  712 

New  York  Harbor,  N.Y 1,95,785,786 

Ohio  River  below  Pittsburg 1,289;  in,  1889 

Outer  Middle  Ground,  Chesapeake  Bay,  on i,  152 ;  ii,  987 

Parkers  River,  Mass.,  near 1, 63,  620 

Pawtucket,  R.  I   1,63,620 

Pittsburg,  Pa.,  below i,289;  in,  1889 

Point  Breeze,  Schuylkill  River,  below 1, 118 ;  n,  862 

Pollock  Rip  Channel,  Mass 1,62,604 

Pontclmrtrain,  Lake.  La 1,232;  ill,  1383 

Popes  Island,  Va.,  off il,  907 

Potomac  River,  D.  C i,  145;  n,  971 

Presrni'Ile  Harbor,  Mich 1,361;  iv,2257 

Providence  River,  R.  I 1,62,612 

Provincetovvn  Harbor,  Mass 1, 49, 568 

Root  laver,  Racine,  Wis 1,330;  iv,2124 

St.  Georges  Creek,  Md i,  145 ;  ii,  970 

St.  Georges  River,  Md 1,145;  il,  970 

Savannah  Harbor,  Ga i,  182 ;  n,  1209 

Schuylkill  River,  Pa.,  below  Point  Breeze i,  118 ;  ii,  862 

Ship  Island  Harbor,  Mississippi  Sound 1, 232 ;  in,  1384 

Smith  Island,  1  )elaware  River,  above ',  117 ;  n,  861 

Southampton,  N.  Y.,  off 1,82,713 

Sunken  Meadow,  East  River,  N.  Y.,  off 1,95,785,786 

Vineyard  Haven  Harbor,  Mass i,  62, 609 

Y. 

Yamhill  River,  Greg.,  improvement  of i,  417 ;  iv,  2661 

Yankton,  S.  Dak.,  construction  of  bridge  across  Missouri  River 1, 425 
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Yankton  Bridge  Company,  bridge  of i,  425 

Yaqiiina  Bay,  Oreg.,  improvement  of i,  405 ;  iv,  2576 

Yazoo  River,  Miss. : 

Improvement  of i,245;  ill,  1483 

Improvement  of  month  of i»246;  in,  1488 

Yellow  Banks,  Wis.,  improvement  of i,  266 ;  ill,  1718 

Yellowstone  National  Park,   construction  and  improvement  of  roads  and 

bridges  in 1,441;  vi,  S439 

Yellowstone  River,  Mont,  and  N.  Dak.,  improvement  of i,  272;  iii,  1784 

York  Harbor,  Me.,  improvement  of i,  33,522 

York  River,  Va.,  improvement  of i,  143;  ii,961 

Yoniigs  Bay,  Oreg.,  construction  of  bridge  across i,  428 

Yonngs  River,  Oreg.,  improvement  of 1, 418 ;  iv,  2663 

Yuba  River,  Cal.,  improvement  of i>421;  vi,  3174 

YuniJi,  Ariz.,  improvement  of  Colorado  and  Gila  rivers  at i,  397 ;  iv,  2521 

Z. 

Znuiiiga  Shoal,  San  Diego  Harbor,  Cal i,  396;  iv,  2514 
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